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PREFACE. 


Excouraued by tho remarkable success of tlic original ‘ Work¬ 
shop Receipts,’ the author has ventured to produce a second 
series on tho same pattern. 

In all branches of applied science—whether chemical, elec¬ 
trical, metallurgical, or mechanical—there are numerous subjects 
which, taken alone, arc not sufficiently largo or important to de¬ 
servo a separate volume for their description, hut which, at tho 
same time, aro of considerable interest to scientific amateurs and 
to manufacturers on a moderate scalo. Tlieso subjects, unworthy 
a place in tlio great industrial oncyclopaxlias, such as Spoils’,TJro’s, 
or Muspratt’s, arc well adapted for arranging in groups in a loss 
pretentious volume like tlio present. In addition to the lesser 
industries, there aro a number of recipes and hints connected 
with tho larger industries, which, though generally based on 
rule of thumb rather than on scientific principles, have, never¬ 
theless, groat practical value, and often ensure suocoss wlioro 
other means full; these aro usually overlooked or despised by 
theoretical writers, though they ropresent the knowledge gained 
by actual experience, and aro jealously regarded as trado secrets 
by their possessors. Those, arranged conveniently, cannot fail 
to attract attention. 

Tho writer of the present volumo has had tlio advantage 
of being mado acquainted with tho suggestions from various 
sources which the original work called forth, and ho lias 
endeavoured to utilizo them to tho utmost in improving tho 
arrangement of subjects and other details. Tho matters dis¬ 
cussed here have all moro or less intimate connection with 
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chemical trades, and bear some relation to each other. In a 
very few instances, recipes which appeared in the original 
work have been repeated here: when such is the ease, they 
Lave been necessary, in order to make a subject complete; and 
opportunity has at the same time been taken to amplify them 
in a manner which renders them practically now. 

In conclusion, the work is provided with a full li a t of 
contents, and an index about which no pains have been spared. 


Lo.vnos, July, 1S83. 


ROBERT HALDANE. 
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ACLDIMETRYnnd ALKALI¬ 
METRY.—These two terras may be 
conveniently described together, as the 
operations involved arc intimately re¬ 
lated, and the apparatus in some respects 
identical. 

Aciclimetry is tho “ measuring of 
acids,” or determining the amount of 
free acid in au noidti- 
hms liquid. it. does 
not indicate tho na¬ 
ture of the mail, nor 
whether more than 
one acid is present. 
Three principal me¬ 
thods are available;— 
(1) Tho strength of 
an acid solution may 
he approximately de¬ 
termined iiy its boil¬ 
ing-point (see Boil- 

r -3 ing-jmints) ; (2)by its 
specific gravity (see 
Specific gravity); (3) 
by the amount of car¬ 
bonic acid gas evolved 
from bicarbonate of 
soda by a measured 
quantity of the acid 
liquid. Thislastisper- 
haps tho simplest pro¬ 
cess, and that gene¬ 
rally in use. The appa¬ 
ratus required isshowu 
in Fig. t, and may 
be constructed by tho 
operator, It consists 
of a wide-mouthed 
fins); A, furnished with a tightly-fitting 
cork,through which pass 2 glass tubes erf. 
The tube o terminates in a bulb B, filled 



with chloride of calcium) tho bent tube 
d roaches nearly to the bottom of the 
flask. A carefully weighed quantity of 
pure bicarbonate of soda is introduced 
into the flask, and covered with distilled 
water. This done, a small glass test- 
tube, containing a known volume of the 
acid to be examinedfwhich must not be 
sufficient to decompose tfio whole of the 
alkali), is carefully lowered into the 
flask, in the position shown. Tho (inslr 
is then corked up, and accurately 
weighed on a delicate balance. After 
this, the acid in the test-tulle is runout 
upon the alkali by causing the tube to 
slip into a horizontal position, By this 
means, a part of tho alkali, equivalent 
to the amount of real acid in the liquid, 
is decomposed, the carbonic add gas 
evolved escaping through the hulb-tube 
B; any moisture which may be carried 
upwards mechanically is absorbed by 
the chloride of calcium, whose affinity 
for water is well known. When the 
whole of I,ho acid has been neutralized, 
and the disengagement of gas has ceased, 
air is sucked through the tube B in 
order to withdraw any gas remaining 
in tho flask and tubes. When per¬ 
fectly enid, the whole apparatus is re- 
weighed. The difference between the 
two weighings represents the weight 
of carbonic acid expelled, and from this 
the amount of real acid in the volume 
of liquid operated upon is calculated 
by multiplying it by the combining 
weight of tho acid and dividing the 
product iiy 44, tho combining weight 
of carbonic acid gas. Thus, suppose 
the weight of the apparatus before the 
experiment he 32’355 ijrm., and after 
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the experiment 31*785 gnn., the loss 
in weight, *570 flm., represents the 
■isnount ct' gas evolved from the bicar¬ 
bonate of soda bj* the acid (say sulphuric 
• 570 X 98 

acid). Then, —^- = 1*27 gnn. 

of real sulphuric acid, the amount con¬ 
tained in the volume of liquid taken for 
experiment. The same method applies 
to the estimation of any acid which 
decomposes carbonates, the combining 
weight of such acid being substituted 
for that of sulphuric acid used iu the 
above example. 

Another application of the same 
principle is a method devised by Frc- 
senius and Will. The apparatus is 
shown in Fig- 2, and consists of 2 small 
flasks, A E, A being slightly the larger. 



Thc-?e are furnished with tightly-fitting 
corks, through each of which pass the 
glass tubes c i c, arranged os shown. 
The flask B is half filled with concen¬ 
trated sulphuric acid, and in the other 
is placed the acid to be tested, accurately 
measured, and, if necessary, diluted 
with water. A test tube is now intro¬ 
duced into the flask A, in the same 


manner ns described in the previous 
case ; this tube contains bicarbonate of 
soda, iu quantity more than sullicienfc 
to neutralize the whole of the acid con¬ 
tained in the sample. After carefully 
weighing the apparatus, the acid and 
alkali are allowed to mix ; carbonic acid 
jy evolved, passes through the sulphuric 
acid in the other flask, being thereby 
thoroughly dried, and escapes through 
the tube a. All effervescence having 
ceased, air is drawn through the 2 flasks 
by sucking at tho extremity of the 
tube a, to remove any traces of carbonic 
acid remaining behind. When quite 
cool, the apparatus is re-weighed, tho 
loss representing the amount of carbonic 
acid disengaged from the alkali. The 
calculation to find the total quantity of 
acid in the volume of liquid employed 
is, of course, the sumo as in tho pre¬ 
ceding example. 

Alkalimeti*y is tho determination 
of tho quantity of real alkali in alkaline 
salts and solutions. As in the case of 
acidimetry, the determinations may bo 
made either by gravimetric or by volu¬ 
metric analysis. 

Gay-Lussac’s method is based upon a 
titrated solution of carbonate of soda 
with a corresponding solution of sul¬ 
phuric acid. Instead of the carbonate, 
it is preferable to use caustic soda, in 
order to avoid tho objectionable inter¬ 
ference caused by the presence of car¬ 
bonic acid. The indicator omployed is 
a solution of litmus, made by digesting 
about 10 (jrm. of litmus in b litre of 
distilled water for a few hours j tho 
clear liquid is decanted and kept in a 
small, tightly-corked wash-bottle, from 
which a few drops can he expelled when 
required. A very small quantity of 
dilute nitric acid may be advantageously 
added to the solution, in order lopio- 
duce a violet colour, which increases 
tlie sensibility of the indicator. Tho 
standard solution of sulphuric acid con¬ 
tains 49 grin. of real sulphuric acid per 
litre, and may be made in the following 
way:—80 go. of the pure acid, 1*840 , 
sp. gr., is diluted with water in a beaker, ' 
and the mixture is left to stand ; when*, 
perfectly cool, it is washed into a litre , 
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flask, mill diluted to the containing- 
mark. The solution is next tested with 
a standard solution of carbonate of soda, 
containing 53 grin. of pure carbonate 
lo the litre, carefully weighed and 
measured ; 10 cc. of this latter solution 
is placed in a beaker with a little dis¬ 
tilled water and a few drops of the 
litmus solution, and the acid is run in 
carefully and slowly until the point of 
saturation is reached. If more than 
10 cc. be required, the solution is too 
weak; if less, it is too strong, and it must 
either be strengthened or diluted, at. the 
case may be, until 10 cc. of each solution 
exactly neutralize each other. In order 
to insure perfect accuracy, larger quan¬ 
tities of the two substances, say 50 or 
100 cc., may be employed, when, the 
difference, if any, will bo more readily 
detected. If caustic soda be used in¬ 
stead of carbonate, about 42 yrm. is to 
ho dissolved in water (about 800 cc.); 
the above test is applied, nud small 
quantities of water .arc added until 
equal volumes exactly correspond. All 
these solutions are kept in tightly- 
stoppered bottles. 

The method of procedure is as 
follows:—The necessary quantity of 
alkali being weighed or measured, as 
the case may be, it is diluted with' 
distilled water in a flask, and enough 
litmus is added to produce a distinct, 
but not too deep, blue colour. The acid 
from the burette is then run in until 
the contents of the flask have been 
changed to a bright red colour. In 
order to expel the carbonic acid, the 
flask is boiled until the blue colour 
reapp<sai*sj the acid solution must now 
he run in, a few drops at a time, with 
continued boiling, until, by the addition 
of a single drop, a distinct pink colour 
is produced. In order to obtain a very 
accurate result, it is well to run in an 
excess of acid, boil the liquid well, and 
then, add, drop by drop, the standard 
alkaline solution until the liquid sud¬ 
denly changes from pink to violet-blue. 
The quantity of the alkaline solution 
required to effect this change is sub¬ 
tracted from the volume of acid origin¬ 
ally run in, and the exact volume of 


standard acid required to neutralize the 
amount of alkali previously taken from 
analysis is thus determined at once. 

The converse of this process may be 
applied tit the estimation of the amount 
of acid contained in acid liquids or 
mixtures (see Acidimetry), 

Mohr recommends the use of oxalic 
acid instead of sulphuric or hydrochloric, 
because it is more readily weighed than 
a liquid, and because its solution may 
be kept for a much longer period than 
these without undergoing change in 
strength. The weight required is 
03 <j> in. per litre of water. 

In making determinations of the 
quantity of alkali contained in samples 
of crude carbonate of potash and soda 
by gravimetric [weight] analysis, the 
apparatus used in acidimetry, and 
shown in Fig. 1, maybe employed. The 
weighed carbonate is dissolved in warm 
water in the flask A, and a quantity of 
acid, more than suflicient to neutralize 
the alkali, is placed in the short tube in 
the interior. The apparatus is then 
weighed, and the tube d dosed by a 
plug of wax; the flask is tilted gently, 
so us to cause the acid to flow into the 
flask upon the carbonate. Carbonic 
acid is thus evolved, and the apparatus 
should he gently warmed until the 
evolution of gas completely censes. 
When this is the ease, the plug is re¬ 
moved, air is drawn through, and the 
whole is again weighed. The loss indi¬ 
cates the quantity of carbonic acid 
evolved, from which the amount of real 
carbonate contained in the sample may 
he calculated at once. The acidity of 
the solution, at the conclusion of the 
test, should bo determined by adding a 
drop of litmus solution ; if it be not 
acid, more acid must be added, and the 
operation repeated. 

Fr us cuius & Will’s apparatus, shown 
in Fig. 2, may also be employed in 
making alkalimetrical estimations, the 
same as in acidimetry. The alkali to 
be tested is carefully weighed, and 
dissolved in water in the flask A ; con¬ 
centrated sulphuric acid is placed in 
the flask B, and the apparatus is accu¬ 
rately weighed. After closing the end 
B 2 
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of the tube c, suction is applied to the 
tube a , so as to draw over a small 
quantity of air from A into B through 
the tube 6; on withdrawing the lips, 
the pressure of air forces a little of the 
acid over into A, by which means the 
alkali is decomposed. This is continued 
until the evolution of carbonic acid 
ceases, when heat is applied gently 
for a few moments. Air is then drawn 
through, and the apparatus is cooled 
and neighed. The loss in weight gives 
the amount of carbonic acid evolved, 
as in the previous case. 

ALBUMEN, an organic nutritive 
principle, is a constituent of all animal 
fluids and solids. The white of eggs 
contains 12 per cent, of albumen, ami 
the fluid portion of blood [serum] 7 per 
cent. It occurs also in the fleali, in the 
brain, and more or less in all serous 
fluids. Fibrin also may be regarded as 
coagulated albumen. It occms in the 
vegetable kingdom, in the sap or juice 
of many plants, such as the potato, 
turuip, carrot, cabbage, in the gicen 
stem of peas, in the seeds of the cereal 
grasses, and in many nuts. 

There are two moJuieations of albu¬ 
men, soluble and insoluble. The former 
occurs in the animal body, hut the in¬ 
soluble modification may readily be 
prepared from it by the action of heal. 
This property of becoming insoluble, 
or ** coagulating,** as it is termed, by 
the action of heat, is especially cha¬ 
racteristic of this substance, and con¬ 
stitutes its chief value for technical 
applications. 

Albumen contains carbon, hydrogen, 
oxygen, and nitrogen, together with 
traces of sulphur and phosphorus. Its 
chemical composition is:— 

Ter cent. 


Carbon .. ,, ,, ,, oo * •_> 

Hydrogen . 7‘1 

Oxygen.22'l 

Hitrugen.15 

Sulphur 1 * 8 

Phosphorus trace 


100*0 


Animal albumen m always associated 
with certain inorganic salts and free 
soda. It exists in the animal body in 
solution, in the form of an alkaline 
albuminate. If the white of eggs, or 
the serum of blood, or any animal liquid 
containing albumen be incinerated, the 
residue is chiefly carbonate of soda. 
This alkali may readily be removed, 
and the albumen rendered insoluble, or 
coagulated, by the action of heat. Ex¬ 
posed tu a gentle heat, soluble .albumen 
gives off a peculiar, characteristic odour. 
It can be dried at 104° F. (40° C.) 
without being rendered insoluble, anil 
in this form i» usually met within com- 
meice. On raising the heat to 130° F. 
(54° C.), white fibres of insoluble 
albumen begin to appear; at 160° F. 
(70 3 C.) it becomes a solid, jelly-like 
mass ; and at 212° F. (100° C.) it dries 
up, turning yellow and brittle, like 
horn. When in this condition, 5 times 
its weight of water will mlKsolve it, 
bringing it once more to its original 
consistency. The only change which 
the albumen undergoes during the pro¬ 
cess of coagulation is the removal, by 
the hot water, of the alkali and soluble 
salts. Its chemical composition remains 
the same throughout. 

Albumen of good quality is recognized 
hy its transparency when in flakes, by 
its flavour not being disagreeable, and 
by leaving no odour of putrefaction. 
Constantly stirred in cold water, it. 
should dissolve entirely. For practical 
purposes, it is best dissolved in warm 
water, at a maximum temperature of 
113° to 122° F. (45° to 50° C.). The 
albumen should be added gradually, 
and the liquid constantly stirred. The 
water should on no account be added 
to the albumen. The liquid, after 
straining through a fine silk sieve, is 
usually mixed with a small proportion 
of ammonia, turpentine-oil, &c., in order 
to prevent frothing, and make it work 
smoothly. 'Turpentine also tends to 
prevent putrefaction, but an addition of 
about 1 per cent, of arsenious oxide is 
said to bo the best preservative. Com¬ 
mercial albumen is very liable to adul¬ 
teration (especially the dearer egg- 
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all amen) with gum-arabic, dextrine, 
flour, sugar, &e. Allen gives some very 
useful teats for commercial samples 
in the Analyst for December 1882, 

pp. 210-11. 

The n^es of albumen are numerous 
and important. For clarifying wines 
and liquors it cannot easily be replaced ; 
in sugar refining it is extensively used 
fur a similar purpose. In dyeing and 
calico printing it holds a high place as 
a mordant for “fixing” certain colours; 
in this sphere it has a competitor in 
easeine, which the trade have misnamed 
“ lactarine.” Photographers use large 
quantities of albumen fox* preparing 
paper for siiver-pi'inting. In varnish 
making, both egg- and blood-albumen 
are employed ; fur this purpose they uio 
sometimes replaced by caseine, and will 
piobably soon have to compete also with 
leguuiinc (vegetable albumen). 

According to Wagner and Witz, albu¬ 
men which has been coagulated (ren¬ 
dered insoluble) may be restored to the 
soluble (coagnlablc) state by means of 
treatment with pepsin. By Wagner’s 
plan, 12 to 13 oz. of insoluble albumen 
are placed in contact with 1 oz. of 
calfs stomach, cut into little pieces, 
aud distributed through pints of 
water, previously treated with i oz, 
concentrated hydrochloric acid, and 
having a temperature of 100° F.(37^°C.). 
After 24 to 30 hours’ standing, the 
whole is passed through a fine sieve, 
and the filtrate neutralized with am¬ 
monia. 

Witz uses sheep’s stomach, and over 
4 nz. of dry insoluble albumen to If 
pints of acidified water, digesting for 
40 hours tit a temperature of 95° to 
104° F. (35° to 40° (J.), whereby about 
half the albumen goes into solution. This 
portion, is removed by filtration, and the 
insoluble residue is again treated in the 
same manner to yield a second portion 
of soluble albumen. Pigs’ stomachs are 
even more active than sheep’s. The 
solution of albumen obtained by Witz is 
odourless and colourless, and, after the 
neutralizatiou with ammonia, coagulable 
either by heat or alcohol. More, it does 
not gelatinize, even after long standing. 


The addition of the hydrochloric acid 
is essential to success with the pepsin 
processes. Indeed, dilute hydrochloric 
acid (1 part of 1*169 sp. gr. in 100 
water) alone, at a temperature of 100° F. 
(38° C.), after some days effects the 
solution of insoluble albumen, afford¬ 
ing a solution which will coagulate 
on boiling.—(See Dingler’s Jl. % ccxix. 
Id6-71.) 

Blood-albumen occurs in com¬ 
merce in various forms. The lowest 
quality is packed in casks in the liquid 
state, and cousista merely of blood which 
has been defibrinated by whipping. The 
purer forms of blood-albumen are pre¬ 
pared from the blood of slaughtered ani¬ 
mals, which after coagulation, is filtered: 
5 uxeu, or 20 sheep, or 34 calves arc 
said to yield the same quantity of dry 
albumen—viz. 2 lb. In producing 
blood-albumen for commerce, thenbjects 
home in mind are the attainment of a 
substance whose solution is free from 
colour, possesses perfect coagulation, and 
which is cheap. The superior price of 
egg-albumen has led to various attempts 
to prepare a blood-albumen of a similar 
whiteness and quality. In these at¬ 
tempts, animal charcoal, incipient co¬ 
agulation, air rendered ozonic by means 
of electric induction, have severally been 
employed, but nunc proved capable of 
producing an albumen at all comparable 
in value to cgg-albumcD. 

Campe recommends that the dishes 
and sieves for the separation of the 
serum should be in close proximity to 
the slaughter-houses, since the retarding 
of that separation is almost sure to be 
followed by more or less coloration of 
the serum, which, of course, leads to a 
dark-hued albumen. 

The bloud clot is cut into small 
lumps, placed on the Moves, and left 
there for 40 to 48 hours. The first por¬ 
tions of the serum which pass through 
are always red, but after the lapse of 
about an hour, the percolating liquid 
shows a clear yellow colour, the tinge 
varying, according to the variety of the 
cattle, from deep gold to that of pale 
hock. After 4S hours, the dear scrum 
is drawn olF, care having been taken 
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thr.t the I'uY.-'t. layer containing the red j Russia is not of so good a quality as 
idutid-cori>U m Ils i> kept hack. About that prepared in St. Petersburg. There 


25 to I.}y jmf cent, of serum is thus 
obtained from ox-bloud, and tins law 
mat'jiial can be manufactured into 
either the so-called “natural” albu¬ 
men. without gloss, or the “patent” 
gln-aV albumen. 

Ju making natural albumen, ^ lb. of 
oil of turprutiitu is added to l»Hi ]b. of 
scrum, and Die whole is whipped lor an 
hour with apparatus similar to the 
da-her of an old-fashioned chum. The 
turpentine not only bleaches the serum 
and extract*the grease, but also helps to 
preserve it. It is allowed 24 to 33 
hours to settle, when the clear scrum is 
drawn off from the ■sediment. The dry¬ 
ing ia dune in japanned iron di&hea 1 ft. 
long, 6 in. wide, and ^ in. deep. The 
temperature i\ at first about 122° F., 
anl is raised to nearly 155° F. (57° C.) 
fur 2 hours after which it is allowed to 
fill to 11&° or 12u° F. (4S° to 49° C.). 
The drying occupies about JIG hours. 

The inanulaidure nf “patent” albu¬ 
men differs from the above in the use of 
acids. To lOo lb. of serum are added 
7 dr. sulphuric acid, mixed with l)£ oz. 
concentrated acetic add, anil 6 lb.water; 
£ lb. oil of turpentine is next mixed 
with it, and the compound is whipped 
for an hour. After settling for a day 
or more, the clear liquid is poured off, 
neutralized with am m uni a, and dried as 
before. About 10 lb, of scrum will 
yield 1 lb- of dried blood albumen. 

Both these preparations are called 
“primary” products, as distinguished 
from the “secondary” and “tertiary” 
products obtained from the residues left 
m the dishes after the drawing off of 
the pure serum and from the clot on 
the sieves. The albumen from the last- 
named source is, of course, of very in¬ 
ferior quality, but is largely used in 
sugar refining. 

Blood-albumen, of good quality, is 
manufactured near St. Petersburg, in 
an establishment close to the central 
slaughter-house, so that the serum is 
obtained quite fresh, and is brought at 
once into the drying rooms. The blood- 
albumen produced in other parts of 


aie three large blood-albumen works in 
Moscow, which are, however, situated 
at some distance from the slaughter¬ 
house*. The prices vary a good deal—- 
from 15 to JU rub/cs (of 2s, OJ.) and 
even 40 ruble.*, per pud (GG lb.). Tho 
tit. Petersburg brand is sold always 5 
to lu rubles higher than the others, 
tit. Petersburg produces yeaily 4000, 
Moscow 2000, and the other towns about 
1,j(J0 puds, so that the whole produc¬ 
tion is about 7300 puds. In the albumen 
factories at Buda-Pcst, 3000 lb. of blood 
are expected to yield about 110 lb. of 
albumen, at a cost somewhat less than 
-l that of egg-albumen. The manufac¬ 
ture there is extensive. 

The manufacture of blood-albumen 
is pretty largely carried on in this 
country of recent years, and is the sub¬ 
ject of some interesting remarks from 
Dr. Ballard, especially with regard to 
the noxious effluvia arising from it. 
The trade consists in tho separation of 
the serum from blood-clot, and the dry¬ 
ing of the funner into transparent Hakes 
of a reddish-yellow colour, but varying 
in depth of colour according to the 
quality of the serum from which they 
arc made. Blood-clot is absolutely worth¬ 
less for the purposes of this trade if it 
be not fresh. The more recently the 
blood has coagulated, the more valuable 
it is fur albumen making. Hence the 
bloud-albumen makers effect arrange¬ 
ments for the speedy collection of blood 
from butchers and "town abattoirs, and 
it is dealt with immediately on its 
arrival at the works. Sometimes the 
first process, that of “ separation ” of 
the serum from the clot, is carried on 
in some part of a public abattoir. The 
serum is, in such cases, sent away in 
casks to the establishments where it is 
dried. 

The blood arrives in. the shallow iron 
vessels in which it is caught front the 
slaughtered animals, or in casks. The 
clot is immediately taken out and care¬ 
fully sliced (when it arrives in shallow 
vessels it is sliced before removal from 
them), and the slices are arranged upon 
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iron strainers, each with a pan beneath 
to receive the serum which flows out as 
the clot continues to contract spon¬ 
taneously. The season of the year 
governs the time during which this 
draining is prolonged, in summer it 
is continued for about 12 hours, blit 
in winter for 18 or 24 hours. The 
strainers, each with its pan beneath, 
are arranged on nicks in a building 
which is so constructed as to be kept as 
cool as pw&ible. It is also important 
that the building should bo in such a 
locality as to be free from vibration 
caused by the passage of heavy vehicles 
or railway trains. From the pans, the 
serum is, in the best works, transferred 
into a settling tank, where it reniaius 
about :2 days until nil the ietl colouring 
matters, &c., which may be in suspen¬ 
sion having been deposited. At some 
works, where an inferior aiticlc is 
made, the highly-coloured serum which 
comes with the clot in the casks is 
dried, and after the dot has been 
drained, it is put into a cask (from 
which the head has been taken out) to 
separate in bulk still further, and the 
dark serum which exudes is run off for 
use. 

The serum is then transferred into a 
series of shallow iron trays, which are 
arranged upon racks in a chamber 
heated with steam pipes to a tempera¬ 
ture of about 120° F. (49° C.). When 
it is quite dry and brittle, the albumen 
is scraped from the trays, ami taken to 
the warehouse to be sorted and packed. 
The waste clot usually is sent away 
either to the manure maker or to the 
blood driers, but is sometimes dealt 
with on the spot. 

The well-known faint odour of blood 
always pervades an establishment of 
this kind, and is especially marked in 
the drying chamber; but it does not 
pass beyond it in any such way as to 
cause a nuisance, unless the manufac¬ 
tory be very badly conducted. The 
two ordinary sources of nuisance from 
blood-albumen works consist:—(1) In the 
effluvia of putrid blood arising from the 
exhausted clots retained on the premises 
prior to removal, (2) In the general 


disagreeable faint smell proceeding from 
the yard anil premises, especially when 
due cleanliness is not observed. (3) In 
effluvia from other and further pro¬ 
cesses, such as blood-boiling or blood- 
manure making, carried on upon the 
premises. As to the remedies for 
nuisances, Dr. Ballard observes : (1) It 
is a practice in some works to throw 
the exhausted clot into a clot-bin, where 
it is left until removal. But now, in 
the best works, the clots are at once 
put into moderately sized ca^ks, thiough 
a sufficiently large opening at one end, 
which, when the cask is full, is closely 
fastened down with a cover secured 
by screws. (2) Such works as these 
require to be conducted in a very 
cleanly maimer. The yard should be 
well paved with stone, set so that no 
water may lodge upon it, and so that 
any offensive liquids that may reach it 
may not form pools, hut flow readily 
away to the drain inlet. It should be 
kept at all times well swept up, and 
should be daily washed down with 
water. The separation room and the 
room in which the clots are sliced, when 
very near inhabited houses, should be 
closed in on all sides and ventilated nt 
the roof, as recommended for slaughter¬ 
houses, and they should ha well and 
evenly paved. The best kind of pave¬ 
ment for such a room is one of cement. 
Flagstones are apt to crack or loosen, 
and the pavement to become uneven, 
and thus liable to retain pools of liquid 
matters, or to the insinuation of these 
liquids between and beneath the stones. 
Nothing can be more objectionaldo than 
a wooden floor. The floors should be 
frequently scrubbed and cleaned, all the 
vessels and implements used ought to 
bo regularly cleansed, and the whole 
interior of the buildings periodically 
lime-whited. The vapours from the 
drying chambers should be discharged 
at an elevation greater than that of 
adjoining houses. 

A. H. Allen states that the qualities 
of blood-albumen as made by the lead¬ 
ing firms are “ refined,” “ prime,” “No. 
1,” “ No. 2 ” and « black.” “ Defined ” 
is made from highly rectified serum, 
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anil is of a dirty-yellow colour; Hire 
4 * prime." it is i'mplny,.-d as a mordant 
for printing delicate colours. **No. 1 v 
is darkcr-e'doured and of le<s value, 
though suitable for all ordinary printing 
purposes. " No, 2 ” is made from th 
second drainings of the serum, which, 
after the clear top serum has been 
siphoned off is more or less tinged with 
red, and consoquen tly only fit for pi in t in_ 
dark colours; as a rule, it also contains 

an i insoluble matter, w hich is objection¬ 
able. u Black albumen ” or dried blood is 
obtained from the last portions of serum, 
and is almost black in colour. It is not 
usi'J in calico-printing, but finds applica¬ 
tions in sugar refining, and Turkey red 
dyeing. 

C. T. ICingzett has patented (No. 2G30 
of 1870) a process of bleaching blood- 
albumen, an I at the same time pre¬ 
serving it from putrefaction, by aerial 
oxidation of certain hydro-carbons in 
the presence of the albuminous solution 
to be bleached at a temperature below 
the eoagulable point. Thus, if turpen¬ 
tine be employed, peroxide of hydrogen 
is formed on the one hand (and tins 
bleaches the albumen), while uther sub¬ 
stances are simultaneously produced in 
suliicicnt quantity to preserve the nniNi 
from putrefactive decomposition. Dur¬ 
ing the p.i-4 4 years this process lias 
been worked on serum and dark- 
coloured scales, producing solutions con¬ 
taining 2 to 41b. of albumen per gallon. 
The existence of the salts present in 
serum does not interfere with its photo¬ 
graphic applications. 

Kiugzett also experimented in the 
direction of utilizing flesh, casein, &c., 
as a source of albumen. And Portheim 
has patented (No. 1G8G of 1S8I) a pro¬ 
cess with the same object. The difficulty 
to be overcome is to retain the coagula¬ 
bility of the albumen, on which its 
value entirely depends. 

Eg'g’-albumen. —Albumen maybe 
prepared in a pure state from white of 
eggs, by the following method:—The 
white of eggs is beaten up well with 
water and filtered. To the filtrate is 
added a small quantity of sub-acetate 
of lead, in order to remove the mineral , 


substances. The whole of the albumen 
is now precipitated as albuminate of 
lead. This is stirred up with water, 
and carbonic acid gas is passed through, 
by ■which the albuminate of lead is 
decomposed ; carbonate of load is pre¬ 
cipitated, and the albumen remains in 
solution. The carbonate of lead is now 
filtered oft’ through paper which has 
been wn.*>hed with dilute acid. Traces 
of lead still remain, and to remove these 
the filtrate is treated with a few drops 
of aqueous sulphuretted hydrogen, and 
gently heated. The first flocks of albu¬ 
men which appear, retain the whole of 
the lead as sulphide. This is filtered 
oil, and the filtiate evaporated gently 
in a basin, the residue consisting of pure 
soluble albumen. 

The manufacture of egg-albumen in 
the neighbourhood of Moncuw is carried 
on in the houses of the country people, 
who bring their product to the town in 
small quantities. The albumen is gener¬ 
ally roughly prepared and of bad appear¬ 
ance, and often spoils. But egg-albu¬ 
men is produced on a manufacturing 
scale in the neighbourhood of Korotscha, 
the largest establishment there number¬ 
ing 60 to 70 workwomen, and having 
used 8 million eggs, producing about 
1500 pud (of HG lb.) albumen, of the 
value of G0,000 rubles. In the same 
place are two smaller establishments, 
one employing 20 to 30 women, ami 
treating about 2^ to 3 million eggs 
yearly. In I860, the production did 
not come up to the demand, on account 
of the scarcity of eggs, and the price 
ruse from 37 to 40 rubles (of 25. Od.) 
per pud in 1879, to 54 to 55 rubles in 
1880. The yolks of the eggs are 
mostly exported to Germany, where 
they are used in the preparation of 
glove - leather, sometimes under the 
name of lC egg-oil.” 

In preparing egg-albuinen there is 
considerable difficulty in completely 
separating the white from the yolk. 
Campe recommends that the whites 
should he refined by whipping up with 
oil of turpentine and a trace of acetic 
acid, and allowing the whole to stand 
for 25 to 3G hours, when the oil floats r 
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on the surface, and carries impurities 
with it. From a pecuniary point of 
view, this process does not appear to be 
advantageous, at least not in Moravia, 
Silesia, and daxony. An important 
condition for the profitable production 
of albumen from eggs is the possibility 
of easily disposing of the yolk. Since 
this cannot always be dune in the neigh¬ 
bourhood of albumen factories, and as 
transporting the material to a distance 
is apt to produce decomposition, it is 
necessary to add to it some antiseptic 
substance. Campc finds a solution of 
soda arsenate in glyceiine, to which 
some salt is added, best suited for the 
purpose. Carbolic acid, soda hyposul¬ 
phite, &o., have been more or less suc¬ 
cessfully tried, but found objectionable 
on the part of tanners and glovers, who 
are the chief consumers of yolk of e^_ 
The former imparts to the leather its 
penetrating smell, the latter produces 
stums. 

Desiccated egg-albumen is now well- 
known in the market in the form of a 
powder, costing about Is. pur 3} nz., 
this quantity representing the whites 
of about a score of eggs. For use in 
photography, 0 tuuspoonfnK of cold 
water added to eveiy A teaspoonful of 
powder represent the normal consis¬ 
tency of egg-albumen. 

According to Berg’s process for pre¬ 
serving egg-albumen for photographers, 
the whites, separated from the yolks, 
are evaporated to dryness in zinc or 
porcelain basins, at a temperature of 
113° F. (4 j° C.), the operation being 
conducted in vacuo^ to hasten the 
evaporation. The solid albumen thus 
obtained is reduced to powder, which, 
if kept perfectly dry, may be pre¬ 
served for a long time without altera¬ 
tion, and is applicable to all ordinary 
purposes. 

Fish-albumen is not unknown in 
the market, and may be recognized by its 
fishy odour. Hiiman’s process for pre¬ 
paring it is as follows :—The crushed 
spawn is macerated in sufficient water 
to dissolve out the albumen. The albu¬ 
minous water la separated by filter 
press, and evaporated in a vacuum-pan \ 


nearly to dryness. The thickened mass 
is then dried on drying-floors, salicylic 
acid, in the proportion of 1 to 20, 
being added as a preservative. There 
are difficulties in the way of freeing 
fish-albumen from accompanying sub¬ 
stances, which reduce its value. 

Vegetable - albumen is most 
easily prepared from potatoes, by cuttin g 
them into slices, covering them with 
very dilute sulphuric acid (2 percent.), 
leaving them 24 hours, then adding 
fresh potatoes, and repeating the opera¬ 
tion once inure, afterwards neutralizing 
with potash and boiling. A consider¬ 
able quantity of albumen is then de¬ 
posited in thick white flocks. It can 
also be made from wheat-flour and 
from oleaginous seeds. Kingzett’s ami 
Purthcim’s processes, briefly alluded to 
under “Blood-albumen,” are equally 
applicable to gluten, the protein of 
worts, &c. The latter inventor takes 
100 lb. of the albuminous matter, 
ground up and washed with water, and 
dissolves it in 200 to 2.10 lb. of water, 
in which has been previously dissolved 
4 Hi. of caustic soda or potash at 194° 
to 212° F. (9U° to 1U0° C.). To the 
solution thus prepared lie adds 4 per 
cent, of a solution containing 40 pci* 
ceut. of glycero-sulphate or glycero¬ 
phosphate of calcium, or 4 per cent, 
of a mixture of calcic chloride and an 
alkaline salt of citric, tartaric, or xnetn- 
phosphoric acid. The mixtures are 
“scaled ” in the usual way. 

No commercial attempt seems lo 
have been made to prepare vegetuble- 
albivmen from the waste of starch fac¬ 
tories ainl oil-presses, though there 
would seem to be no insuperable diffi¬ 
culty. Tiie subject is well worth 
attention, fur the raw materials would 
be cheap as compared with eggs, blond, 
or fish-roes, and, moreover, of na value 
for alimentary purposes, This appears 
to be the only promising direction in 
which an increased production of what 
lias become an indispensable article can 
be looked for. 

ALCOHOL. — Alcohol does not 
occur in nature, but is the product of the 
decomposition of glucose (jmcrystal- 
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finable sugar], which, under the influ¬ 
ence of pertain nitiogonous substances 
called ■* ferments/* is split up into alco¬ 
hol and carbonic anhydride, the latter 
being evolved in the form of a ga-, 
while the funner remains, behind mixed 
with \vut<*r, from which it is separated 
by distillation. All substances cun- 
taining sugar, or substances which can 
be converted into sugar (e.g. starch), 
arc* “uleuholi zable/’ or capable of 
yielding alcohol. The manufacture of 
alcohol ou a commercial scale is too large 
a subject fur discussion here, anti may 
best be studied in such works as Spans’ 
Encyclopedia (pp. 10*2-229). but the 
chief viuiutics deserve a brief notice. 
Ill all cases (except caustic alcohol) the 
same operations have to be carried out, 
viz. (1) fermentation, to convert the 
glucose into alc*»hr>l; (2) distillation, 
to separate the water and alcohol; (3) 
and the^e are fallowed by rectification. 
Fermentation and distillation are de¬ 
scribed in another section, but rectifi¬ 
cation will be di.-cussed at the end of 
the present article. 

Caustic Alcohol.—This term is 
commonly applied to sodium ethylate, a 
product fanned by the decomposition 
of absolute alcohol with pure metallic 
sodium, the chemical formula being 
C z If,. Xa O, or alcohol which has had 
one atom of its hydrogen replaced by 
one of sodium. 

Dr. Iliehardson gives the fallowing 
directions for preparing a solution of 
the propel* strength for use :—Place £ 
fl. oz. of absolute alcohol in a 2-oz. 
test-tube surrounded by a water-bath 
at .*>0° F. (lu° 0.); add sodium in 
small pieces to the alcohol so long as 
gas is given off; then raise the tem¬ 
perature of the bath to 100° F. (3S° 
C.). and add more sodium so long as it 
continues to dissolve; lastly, cool to 
50° F. (10° C.), and add jV fl. oz. more 
absolute alcohol. There are several 
obvious objections to this method, in 
the time occupied, the long exposure to 
the air of such hygroscopic bodies, and 
the varying strength of the product. 
To remedy these, I)r. L. H. Smith pro¬ 
poses that the solution be made from a 


weighed amount of sodium, with as 
little exposure as possible. He finds 
the average weight of sodium used for 
making 2d cc. to be 0*835 grim., form¬ 
ing 1*877 grm. of sodium ethylate; 
this dissolved in 20 cc. of alcohol 
would give a solution containing 0*385 
pel* cent. To make a 10 per cent, 
(nearly) solution would need 0*68 grm. 
sodium for 20 cc. absolute alcohol, and 
2*01 grm. of the ethylate in 20 cc. 
Dr. Smith prepares a solution of 10*05 
per cent, strength as follows:—20 cc. 
of absolute alcohol is placed in a test- 
tube, closed with a perforated cork, 
into which a small tube drawn to a 
fine point has been inserted ; the test- 
tube is placed in a bath of ice-water; 
0*68 grm. of sodium i.s weighed out, cut 
into 3 pieces, and immediately replaced 
in the hydrocarbon oil in which it is 
kept; one piece of the sodium is quickly 
dried of the oil, dropped into the alco¬ 
hol, and the cork replaced in the test- 
tube. It rapidly dissolves, when the 
second piece is added, and finally the 
third, observing that as the solution 
becomes stronger and the reaction 
slower, the test-tube is removed from 
the bath at intervals, to allow the tem¬ 
perature to rise, and hasten the solu¬ 
tion. The finished solution is imme¬ 
diately transferred to small bottles and 
kept from the light.— (PJtarm, Jl ., [3] 
xii. 995 ) 

Fruit-alcohol.—The most im¬ 
portant juicy fruit (cereals or grain will 
be separately considered) affording alco¬ 
hol is undoubtedly the grape. For this 
purpose the just ripe unbruised grapes, 
in hunches, are crushed in perforated 
boxes, and the exuding juice is collected 
in vats. The juice and the refuse 
(“ marc ”) are fermented either sepa¬ 
rably or together. The resulting 
alcoholic liquid is distilled to afford 
genuine brandy or wine alcohol. 
Among other fruits that have been 
similarly utilized are apricots, cherries, 
peaches, currants, gooseberries, rasp¬ 
berries, strawberries, and figs. Acorns, 
fieed from the shells, finely ground, 
mashed with malt, and allowed to feiC 
ment, yield an alcohol said to be equal 
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to th;it from grain. Horse chestnuts 
might be turned to a similar useful 
account. 

Grain-alcohol.—The cereals con¬ 
tain an amylaceous (starchy) substance, 
which under the influence of diastase is 
enuvurted into fermentable sugar. The 
following table shows the possible yields 
iioiu dillerent grains :— 


rice give., 

Pints pure 
ulcuhol, 

.. 244 

wheat „ .. 

224 

J*ye » •. 

194 

barley .. 

.. 174 

buckwheat 

174 

maize 

174 

oats 

15.] 


Itice, maize, wheat, sorghum, and rye 
are most largely used; barley and buck¬ 
wheat are added in some proportions; 
oats are too dear to be employed for any 
purpose but lending an aroma to the 
product of other grains. 

The processes necessary to prepare 
grain for fermentation arc : — 

(1) Steeping in water for 80 to 40 
hours, or until the grains yield readily 
when crushed between the lingers. 

(* 2 ) <!evmi nation, or spreading the 
drained grain in beds 2 or 8 ft. thick 
in a 4< madhouse, 1 ' kept at 534° F. (12° 
C.); here it heats, and soon begins to 
germinate (“ grow out ”), this operation 
being finished when the rootlets have 
attained A the length of the grains, 
which may require 8 to 15 clays. Care 
is needed in regulating the temperature, 
and the mass wants turning every 6 to 
8 hours before germination, and every 
3'to 5 hours afterwards, the tempera¬ 
ture of the grain hoiug kept ufc 59° to 
61° F. (15° to 

(3) Drying the germinated grain 
(“malt”) in layers of about 1*2 in. in 
a *■ kiln ” at a temperature commencing 
at 95° F. (35° C.), rising to 191° to 
140° F. (55° to <30° C.), and finishing 
at 176° to 194° F. (80° to 90° C.). 

(4) Grinding more or less finely. 

(5) Mushing the malt and unmalted 
giflin with water at 95° to 100° l r . (85° 
to 3b° C,), to liberate the saccharine 


fermentable matters from the starch of 
the unmalted gram by the action of the 
diastase generated in the germination 
of the malt. 

(G) Infusion of the mass hv adding 
boiling water till the temperature 
reaches 140° to 3 58° F. ((50° to 70° C.), 
then allowing to stand for 4 hours with 
the heat never below 122° F. (50° 
to convert the liberated start'll into 
glucose. 

(7) Fermentation of the “wash,” 
previously cooled down to 6 S° to 79° F. 
(20° to 2G° <J.), m covered vats, by 
adding about lG? pints of liquid or 7 
lb. of dry brewer’s yenstfor every 250 
lb. of grain used, and leaving for 4 or 
5 days. 

Grain alcohols are chiefly represented 
by gin and whiskey. 

Molasses - alcoliol. — Iiieh mo¬ 
lasses (the impure uncrystallizable 
sugary product separated from raw 
sugar* by the process of refining) con¬ 
tains as much as 50 per cent, of sugar. 
Tlie drain mgs and ski minings olitaiued 
on cane estates in the preparation of 
mi gar are included under the same term. 
When diluted with water, fermentation 
sets in vapidly. Molasses from boel- 
sugars are usually alkaline, anti first 
need acidification, about lb. of con¬ 
centrated sulphuric acid being added to 
each 22 gal. of molasses, previously 
diluted with 8 to 10 volumes of water. 
Fermentation is hastened by the aid of 
a little brewers’ yeast, or other natural 
ferment 5 it begins in 8 to 10 hours 
arul lasts over 60. 

Cane-molasses alcoliol is familiar as 
rum, while the Leet-mol asses article is 
generally rectified down to almost pure 
spirit. 

Moss-alcoh.ol.— Large quantities 
of alcohol are distilled in Sweden ami 
Russia from reindeer moss (Cliuiunut 
\_Cenomyce ] ranyifevina) and Iceland 
moss (Cetmrin tslundktC). The yield is 
said to be as great as from good grain, 
while the supply of material is abun¬ 
dant and cheap. 

Hoot-alcohol.—A number of roots 
and tubers, including beet, potatoes, 
carrots, turnips, asphodel, madder, and 
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chicory, have been. availed of fur the 
rmmifieture of alcohol, the most im¬ 
portant being beets and potatoes. 

Pcets contain abmit Hi per cent, of 
sugar, which, can he converted into 
alcohol in several ways, chiefly:—( 1 ) 
rasping ami piecing the roots and fer¬ 
menting the expre-srd juice ; ( 2 ) mace¬ 
rating in hut water; (d) direct distil¬ 
lation. 

(1) The roots arc washed, rasped 
fgrated), and pressed, yielding 8 'J tu 
85 per cent, of juice; this is heated 
to about 82V 5 F. ( 2 b° 0.), and run 
iuto fermenting-vats} heie it is 
acidulated with not more than 6 ^ lb. 
of sulphuric acid to every 1750 pints 
of juice, to neutralize the alkaline salts 
present, and hinder viscous fermenta¬ 
tion. Alcoholic fermentation is assisted 
by the addition of about 1 oz. of yeast 
pj evi»u-ly mixed with a little water to 
every 100 pints of juice, the external 
temperature being carefully maintained 
at t»S Q F. (‘ 20 ° lb). The alcohul pro¬ 
duced by this process is the best but 
dearest, requiring most plant and 
labour. 

(-) In the maceration process, the 
washel routs are cut into slices, having 
a width of lthi* than 4 iu., a thickness 
<*f -r} r> in., and a variable length; the 
slices are covered with boiling water in 
a wooden or iron maceratov for 1 hour, 
the water containing 1 lb. sulphuric acid 
for every 504 lb. of beet. The partially 
saturated water is next drawn off into 
a second vat, where more slices are 
added, and maceration takes place for 
1 hour; and finally into a third like¬ 
wise, after which it gnus to the fer¬ 
ment ing-vab. In mild weather the juia* 
will be at about the right heat for fer¬ 
mentation, say 71£° to 75J° F, (22° to 
24° C.), but in Very cold weather re¬ 
heating may be necessary. The fer¬ 
mentation is similar to that of pressed 
juice, and is usually complete in 24 to 
.’iu hours. The alcohol thus obtained 
is inferior but much cheaper. 

(3) Lap]ay’s method of direct distil¬ 
lation of the roots is not generally em¬ 
ployed. Operations are conducted in 
vats of 100 bushels’ capacity, and a 


charge consists of 2500 lb. of the sliced 
roots, inclo&ed in poruus bags, and im¬ 
mersed in 440 gal. of acidulated water, 
with the temperature maintained at 
about 77° to 804° F. (25° to 27° C,). 
The addition of a little yeast starts the 
fermentation, which lasts about 24 
hour-. Distillation is conducted in a 
simple apparatus, leaving the slices 
available as cattle-food. 

Potato-spirit is made chiefly in Ger¬ 
many, and its manufacture has now ■ 
assumed considerable importance. Pota¬ 
toes contain 16 to 2<J per cent, of starch, 
which is capable of being converted iuto 
glucose by the action of sulphuric aciil 
or of malt. Three principal methods uf 
effecting the saccharification are in use; 
( 1 ) the potatoes are baked, and then 
crushed into pulp; ( 2 ) rasped to bring 
about the same result; (3) the starch 
may be extracted and converted into 
sugar afterwards. 

(t) In the first method are several 
operations, viz. cooking the potatoes; 
crushing them; converting the starch 
into sugar by means of malt; and finally, 
fermentation and distillation. The 
operation of “ cooking ” is carried on in 
a boiler set in brickwork, surmounted hr 
a tun made of oak staves. The bottom 
of the tun, which must be of solid wood, 

perforated with a number of small 
square holes to give admittance to the 
steam from below. The potatoes placed* 
in this tun are rapidly cooked by the 
ascending steam; they are then with¬ 
drawn and crushed into a thick pulp 
between two rollers, commonly made of' 
oak, and placed below the level of the 
tun. As the potatoes swell considerably 
during the steaming, the tun should 
never be completely filled. The pulp 
is placed in a vat, holding GGO to 8 Sl), 
gal., in which the saccharification takes, 
place. About 25001b. of the crushed; 
potatoes and 1751b, of broken malt are, 
introduced, and immediately afterward}, 
water is run in at a temperature of 
about 8 G° to 104° F. (36° to 40° G.) ; 
the contents being well stirred with u 
fork meanwhile. The vat is then care-* 
fully closed for 4 hour, after which, 
bulling water is added until the W, 
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jierature reaches 140° F. (60° C.), when 
the whole is. left for 3 or 4 hours. The 
piuppss of fermentation is conducted in 
the same vat. Alternate doses of cold 
and bnilm" water are run in upon the 
mixture, until the quantity is made up 
to 700 to 770 gul., according to the size 
of the vat, and so as finally to bring the 
temperature to 75|° to 78^° F. (24° to 
20 ° C\). Liquid brewer’s yeast (44 to 
5 J pint*) is added, and fermentation 
speedily sets in. This process complete, 
the fermented pulp is distilled in the 
apparatus devised by Cellier-Blumcu- 
tlial, for distilling materials of a pasty 
nature; the product has a very un¬ 
pleasant odour anil flavour. 

(2) By rasping the potatoes, the ex¬ 
pensive operations of cooking and sepa¬ 
rating the starch are avoided. In this 
operation, the washed potatoes arc 
thrown into a rasping machine similar 
to tho*e employed in sugar manufac¬ 
tories. If 2500 lb. of potatoes be worked 
at once, the vat has a capacity of 484 
to 550 gal., and a perforated false 
bottom carrying a layer of straw. The 
charged potatoes me allowed to stand 
for 2 hour in order to get rid of a por¬ 
tion of their water. After this, 211) to 
262 gal. of boiling water are run m, and 
then 175 lb. of malt are added; the 
whole is stirred up and left to macerate 
for three or four hours. This done, the 
liquid is drawn off from beneath into the 
fermenting-vat; the pulp is drained 
for £ hour, anil the drainings are added 
to the liquor previously run off. Boil¬ 
ing water (100 gal.) is run in upon the 
pulp, which is again stirred up ener¬ 
getically. After remaining some little 
time, the water is again drawn off, the 
pulp drained and washed anew with 109 
gal. of cold water, with agitation. This 
is again drawn off, and the whole of the 
water with the drainings is mixed up 
in the fermenting vat. Yeast (5 lb.) is 
added, and the contents of the vat are 
left to ferment. Only the liquor is fer¬ 
mented by this process, but the spirit 
yielded is nearly as unpleasant to taste 
and smell as that obtained by process 
No, 1. 

(3) The only means of obtaining 


alcohol of good quality from the potato 
is to extract the starch and convert it 
into sugar separately. The saccharifica¬ 
tion of the starch is effected either by 
sulphuric acid or diastase, the latter 
being decidedly preferable. In a vat 
of 660 gal. capacity are mixed together 
220 gal. of cold water, and 12501b, of 
dry or 18751b. of moist starch. The 
mixture is well agitated, and 247 gal. 
of boiling water are run in, together 
with 180 to 2U0 lb. of malt; the whole 
is stirred up energetically for 10 minutes, 
and then left to saccharify for 8 nr 4 
hours. The saccharine solution obtained 
must be brought to 0° or 7° 13. at a 
temperature of 71 A 0 to 75 J° F. (22° to 
24° C.), and 174 oz. of dry yeast are 
added for every 290 gal. of must. Fur- 
meutation is soon, established, aud 
occupies usually about 36 hours. After 
remaining at rest for 24 hours, the 
must is ilistillL-il; 250 lb. of starch 
ought to yield 8 to 9 gal. of pure alcohol, 
or 9 to 10 gal. of alcohol at h0°. 

The spirit obtained by treating the 
yam or sued potato in a similar man¬ 
ner is said to be far superior to that 
yielded by the common potato. 

According to J£rJhulu)ujen und JUtfah- 
mq/eii, chicory seems likely to become 
of importance as a source of alcohol. The 
root contains an average of 24 per cent, 
of substances easily convertible into 
sugar, and the alcohol obtained by its 
saccharification, fermentation, and dis¬ 
tillation is characterized by a pleasant 
aromatic flavour and great purity. 

Rectification.—The product of the 
distillation of alcoholic liquors, termed 
“low wine,” does not usually contain 
alcohol in sufficient quantity to admit of 
its being employed for direct consump¬ 
tion. Besides this, it always contains 
substances which have the property of 
distilling over with the spirit, although 
their boiling-points, when in the puro 
state, are much higher than that of 
alcohol. These are all classed under the 
generic title of 11 fusel-oil ”: owing to 
their very disagreeable flavour and 
odour, their presence iu spirits is ex¬ 
tremely objectionable. In order to re¬ 
move them, the rough products of dis- 
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tillation are submitted to a further 
)trucks of concc-ntrati'.nand purification, 
besides they contain other 

substances, such as aldehyde, various 
ethers, tee., the boiling-point-' of "which 
are lower than that of alcohol: tht^e 
must al-o he removed, n*> they inipuit 
to the a Ltry iLvmir." 

The whole process is tunne l 
‘■rectification,** and is camel 


means of milk of lime, which is added to 
tile liquor m quantity depending upon 
its acidity; the point at which the 
neutralization is complete is determined 
hv the 11-0 of litmus paper. Iu the 
subsequent pmoo-s of distillation, the 
determination of the exact moments at 


on in ii distillatory appuiatus. 
Ileat, is first .applied gradually, 
in order to remove the most 
volatile impurities, and to 
concentrate them in the iir.-t 
portion of the distillate. 
When the spirit coining over 
possps.-es no ohjyeti-n.dd.' 
odour, it is caught separately 
as long as it, is of suilki»nt 
strength. The receiver is 
then changed again, and the 
remainder is collected apart, 
as weak spirit which contains 
much fusel-oil; the first and 
last running-* are then mix* 1 1 
together ami ru-distilled with 
the next charge. When a 
strong spirit is required, ivc- 
tith.ition may be repeated 
several times. It is customary, 
however, with the improved 
apparatus of modern times, to 
produce at the outset spirit 
containing but little fusel-oil 
and at least ^0 per cent, of 
alcohol; this is then purified 
and concentrated in the above 
manner, and afterwards re¬ 
duced with water to the re¬ 



quired strength. 

Another cau.-e of the offensive flavour which to hecrin and to cease collecting 


of the products of distill.ition is the 
presence of various acids, whit h exht in 
all fermented liquor-.; they are chiefly 
tartaric, malic, acetic, and lactic acids. 
The ex co-si ve action of heat upon liquors 
which have been distilled by an open 
fire has also a particularly objectionable 
influence upon the llivour of the pro¬ 
ducts. 

The first operation in the pmce^s of 
rectification is to neutralize the above- 
mentioned acids; this is effected by 


the pure spirit is very difficult to indi¬ 
cate. It must lie regulated by the 
nature of the spirits ; some maybe pure 
L’O or 30 minutes after they have at¬ 
tained the desired strength ; and some 
only run pure an hour, or even nip re, 
after this point. The product should be 
tasted frequently, after being diluted 
with water, or a lew drops may be poured 
into the palm of the hand, and alter 
striking the hands together, it will be 
known hv the odour whether the spirit 
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bo of crood quality or not; these two deusation, Great care must bo taken 
weaiis may he applied simultaneously. that the heat is not so great as to 
The process uf rectification is usually permit any of the vapours to pass over 
earned on in the apparatus shown in uncondensed, or to flow away in a hot 
Fj>s. 8 aud 4. A is a still, £ full of the state j and also to keep up a constant 
spirit to be rectified. The condenser E supply of water in the cooler without 
aud the cooler G are filled with water, producing too low a temperature; the 

Fra. 4. 



After closing the cocks F and I, tho con- alcoholic products should run out just 
tents of the still are heated by steam, cold. The highly volatile constituents 
which is introduced at first slowly. The of the spirit come over first, that which 
vapours of spirit given oil pass above the follows becoming gradually purer until 
plates « of the column 13, and escape it consists of well-flavoured alcohol; 
through G and D into the condenser K, after this comes a product containing 
where they are condensed on reaching the essential nils. The more impure 
the lentils dd\ and return in a liquid product* are kept apart from tho rest, 
state through //' and «/(/' to the upper and re-distilled with the next charge, 
plates of the column 13. In these return Some hours generally elapse before 
pipes the liquid is volatilized, and con- alcohol begins to How from the cooler, 
staidly recharged with alcohol to bo The purest alcohol is obtained while its 
again condensed, until the water in the strength is kept between 92° and 9G°B., 
condenser is hot enough to permit the and the operation is complete when 
lighter alcoholic vapours to pass into the liquid flowing through the vessel 
the coil c, without being reduced to the marks not more than 3° or 4-° 13.; 
liquid state. When this is the case, the it is better, however, to stop the 
vapours pass through F into the cooler still when the backing or “ faints s * 
G } where they undergo complete con- indicate 10° B., because the product 
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after this point contains much fusel- 
oil, and is not worth collecting. 

In order to cleanse the apparatus— 
which should be performed after each 
working—the still A is emptied of water 
by opening the cock C. The contents 
of the condenser are then emptied in 
like manner by opening the cock J, 
through which they flow upon the 
plates in the column B, and wash out 
essential oils which remain in them. 
These two cocks are then closed, and 
the door tf is removed. The water in 
the cooler G is then run by means of a 
pipe into the still A, so as partially to 
cover the steam-coil in the latter. After 
again securing the door IT, a strong heat 
is applied, and the water in the still 
is well boiled, the steam evolved 
thoroughly cleansing all parts of the 
apparatus; this is continued for 15 or 
20 minutes, when the heat is withdrawn 
and the still left to cool gradually. 

The capacity of the rectifying appa¬ 
ratus has a good deal of indue nee upon 
both the quantity and the quality of the 
spirit obtained. Besides being much 
more difficult to manage, a small app.i- 
riitus will not yield so large a proportion 
of spirit as a more capacious one, nor 
will its products he of equally good 
flavour. The proportion of alcohol 
which may be obtained from a success¬ 
ful rectification is very variable; it 
depends upon the nature of the spirit 
rectified, the method of extracting the 
sugar, and the manner of conducting 
the distillation; it will also be in in¬ 
verse proportion to the quantity of fusel- 
oil contained in the raw spirit. The 
average loss of pure alcohol during the 
process of rectification is generally 
estimated at about 5 per cent, 
■Wood-alcohol [pyroligneous acid, 
orpyroxylic spirit] is one of the products 
of the dry distillation of woods, those 
chiefly used, stated in the order of 
merit, being birch, beech, elder, and oak. 
The seasoned and barked wood is placed 
in iron retorts, similar to, but larger 
than gas retorts, and heated to 400° to 
500° F. (204}° to 200° €.) for usually 
to 8 hours. The slower the distilla- 
ou can be conducted, the greater the 


yield of wood-alcohol, as a quick fire 
causes an evaporation of alcohol. The 
liquor from the distillation is run into 
pans, and left for the tarry matters to 
iloat, when they are skimmed oil', Tho 
acetic acid present is neutralized by 
lime, and forms commercial acetate of 
lime. The remaining crude liquor is 
re-distilled, and affords crude wood alco¬ 
hol. It is further concentrated by a 
second distillation, and then rectified, 
to free it from tarry impurities, traces 
of acetic acid, and much of its charac¬ 
teristic odour. (For a full account of 
wood distillation the reader is referred 
to Spons’ 1 Encyclopedia,’ pp. 5-27.) 

ALKALOIDS. — The following 
are some of the general methods of pre¬ 
paring alkaloids :— 

(1) Base insoluble in \catci\ non-volct- 
tile , and existing in the plant in an 
insoluble form. The bruised plant is 
hoiled or macerated in water acidulated 
with hydrochloric or acetic acid, and 
the liquor, after filtration, is neutralized 
with an alkali (ammonia, potash, lime, 
or magnesia); the resulting precipitate 
is purified by re-solution in dilute acid, 
digestion with a little animal charcoal, 
and subsequent crystallization, or re¬ 
precipitation with an alkali; or the 
first precipitate is purified by dissolving 
once, or, if necessary, several times in 
boiling alcohol, which yields the pure 
alkaloid either on cooling or by evapora¬ 
tion. 

(2) Base insoluble in water and non¬ 
volatile, but existing in the plant as a 
soluble salt. The bruised or sliced plant 
is boiled or macerated in water, and the 
filtered liquor is precipitated and other¬ 
wise treated as in (1). 

(3) Base soluble in water anil non¬ 
volatile. An infusion made with very 
dilute acid, hydrochloric or acetic, is 
concentrated by gentle heat, and the 
residual liquor is treated with potash 
(or concentrated solution of ammonia) 
and ether conjointly; after repose, the 
ethereal solution is decanted and evapo¬ 
rated. For those alkaloids which are 
insoluble in ether (as morphine and 
cinchonine), the previous process may 
be adopted. 
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(■i) JBa&3 both soluble in looter and whole to a displacement apparatus, and 
volatile. The vegetable, in a bruised or percolate, adding moro spirit, when 
divided state, or its extract, is alkalized requisite, until the root is exhausted, 
with potash and distilled; the distillate Distil oil' the greater part of the spirit 
is neutralized with dilute oxalic or from the tincture, and evaporate tho 


sulphuric acid and carefully evaporated 
to dryness; the residue is next digested 
in alcohol, and the resulting tincture 
agitated with potash and ether, tho 
former being in quantity just sufficient 
to seize on all the acid; lastly, the 
ethereal solution thus formed, on careful 
evaporation, leaves the alkaloid nearly 
pure. It may be further purified by 
cautious distillation. 

As some of the alkaloids are soluble 
in excess of the alkaliuo precipitant, 
over-saturation should be carefully 
avoided, or the precipitant maybe used 
under the form of carbonate or bicar 
bonate. When lime and magnesia aw 
employed, they are boiled for a few 
minutes with the solution. 

Aconitine.—(1) This alkaloid is 
obtained from the leaves of tho Awmi- 
turn Napslhis. The leaves are infused 
in alcohol, anil tho solution is treated 
with milk of lime, which liberates tins 
alkaloids in solution, To the filtered 
liquid is added :l little sulphuric acid, 
and the precipitated sulphate of lime is 
filtered off. The filtrate is evaporated 
until free from alcohol, when the 
aconitine is precipitated by an alkaline 
carbonate. This precipitate is re-difi- 
solved in alcohol and the solution is 
decolorized by animal black, and eva¬ 
porated to dryness. The residue is 
rc-dissolvcd in sulphuric acid, and 
precipitated anew with an alkaline, 
carbonate; the precipitate thus ob¬ 
tained yields pure aconitine on treat¬ 
ment with ether. It is deposited from 
this solution in a white powder, cir 
sometimes in the form of a compact, 
transparent, vitreous mass. 

(2) Aconite rout, in coarse powder, 
14 lb.; rectified spirit, distilled water, 
solution of ammonia, pure ether, diluted 
sulphuric acid, of each a sufficiency 
Pour upon the aconite root 3 gal. of 
the spirit, mix well, and heat until 
efculUtion commences; then cool and 
macerate for 4 days. Transfer him 


remainder over a water-bath until tho 
whole of the alcohol 1ms been dissipated. 
Mix tho residual extract thoroughly 
with twice its weight of boiling dis¬ 
tilled water, and when it lias cooled to 
the temperature of the atmosphere, 
filter through paper. To Lhc filtered 
liquid add solution of ammonia in slight 
excess, and heat gently over a water- 
bath. Separate, tho precipitate on a 
filter, and dry ifc. ilcdueo this to 
coarse powder, mid macerate in suc- 
co.vdvo portions of the pure other with 
frequent agitation, Decant tho several 
products, mix and distil oil' the ether 
until tho extract in dry. Dissolvo the 
dry extract in warm distilled water 
acidulated with the sulphuric acid; 
and, when the solution is cold, pre¬ 
cipitate, it by the mutiouB addition of 
solution of ammonia diluted with 
4 times its bulk of distilled water. 
Wash the precipitate on a filter with a 
small quantity of cold distilled water, 
and dry it by slight pressure between 
folds ut’ filtering paper. (Clooley.) 

Atropine.—Atrophies is an alkaloid 
extracted from the root nf tho deadly 
nightshade (Atropu Jkllndonmi), Tim 
following, according to Cooley, arc ilia 
principal recognized methods of pre¬ 
paring the alkaloid: — 

0) Belladonna root, recently dried, 
and hi coarse powder, 2 11).; rectified 
spirit, 10 pints; slaked lime, 1 oz.j 
diluted sulphuric acid, carbonate of 
potash, of each a auflieicucy; chloni- 
form, 3 fl.oi!,; purified animal charcoal, 
a sufficiency; distilled water, 10 il. nz. 
Macerate the root in 4 pints of (lie, 
spirit, for *24 hours, with frequent slir- 
1‘lng, Transfer to a displacement appa¬ 
ratus, and exhaust the root with tho 
remainder of tho spirit by »low peradn- 
tiuu. Add tlui limn to the tincture 
placed in a bottle, and shako them occa¬ 
sionally. Filler, add the diluted miI- 
phuric acid in very feeble excess in the 
filtrate, and filter again. Distil olV J of 
0 
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the spirit, add to the residue the dis¬ 
tilled water, evaporate at a gentle heat, 
but as rapidly as possible, until the 
liquor is ieduced to-*- of its volume and 
no longer smells of alcohol; then let it 
cool. Add very cautiously, with con¬ 
stant stirring, a solution of carbonate 
of potash, so as nearly to neutralize the 
acid, care, however, being taken that 
an excess is not used. Set to rest for 
G hours, then filter, and add carbonate 
of potash in such quantity that the 
liquid shall acquire a decided alkaline 
reaction. Place in a bottle with the 
chloroform; mix well by frequently 
repeated brisk agitation, and pour the 
mixod liquids into a funnel furnished 
with a glass stop-cock. When the 
chloroform has subsided, draw it ofi’ by 
the stop-cock, and distil it on a water- 
bath from a retort connected with a 
condenser. Dissolve the residue in warm 
rectified spirit; digest the solution with 
a little animal charcoal; filter, evapo¬ 
rate, and cnol until colourless crystals 
are obtained. 

(2) Expressed juice of belladonna is 
evaporated over a water-bath to the 
consistence of an extract, and then tri¬ 
turated in a marble or porcelain mortar 
with a strong solution of caustic potash ; 
the resulting mass is digested and well 
agitated fur some time, at the tempe¬ 
rature of 75° to 80° F. (24° to 27° C.), 
with benzole, q. s.; and after repose, 
the benzole solution is carefully sepa¬ 
rated, and its volatile hydrocarbon is 
distilled off by the heat of a water- 
bath ; the residuum in the retort is 
now exhausted with water acidulated 
with sulphuric acid, and the resulting 
“acid solution,” after filtration, pre¬ 
cipitated with carbonate of soda; the 
precipitate is crude atropine, which is 
collected on a filter, pressed between 
folds of bibulous paper, and dried; 
after which it is purified by one or 
more re-solutinns in alcohol, and crys¬ 
tallizations, which may or may not be 
modified in the manner noticed. The 
proportion of potash should he about 
1 dr to every quart of the expressed 
juice. An excellent and economical 
process. The product is 0 * 8 to 4 per 


cent, of the weight of the plant, from 
which the juice has been obtained, 

(o) Belladonna root (fresh-dried and 
coarsely powdered) is exhausted by 
alcohol (0*882 sp. gr.); slaked lime 
(1 part for every 24 of the dried root 
employed) is then added to the tincture, 
and the whole digested, with agitation, 
for 24 hours; sulphuric arid is next 
added, drop by drop, to slight excess, 
and, after filtration, rather more than 
J the spirit is removed Iiy distillation; 
a little water is now added to l he 
residue and the remainder of the alcohol 
evaporated as quickly as possible by a 
gentle heat; alter again filtering, the 
liquid is reduced by further evaporation 
to the part of tins weight of the 
root employed, and a concentrated solu¬ 
tion of potash dropped into the cold 
liquid (to throw down a dark greyish 
brown matter), carefully avoiding 
excess, or rendering the liquid in the 
slightest degree alkaline; in a lew 
hours, the liquid is again filtered and 
carbonate of potash added as long as 
a precipitato (atropine) falls ; after a 
further interval of J 2 to 24 hours, this 
precipitate is collected and drained in 
a filter, and after procure between 
folds of blotting-paper, dried by a very 
gentle heat. It is purified by making 
it into a paste with water, again squeez¬ 
ing it between llin folds of blotting- 
paper, drying it, re-dissolving it in 5 
times its weight of alcohol, decolorizing 
it with pure animal charcoal, drilling 
off greater part of the alcohol, and 
evaporation and crystallization by a 
very gentle boat; or only about -J the 
spirit is distilled oil', and or 4- times 
its volume of water gradually agitated 
with it, the resulting milky liquid 
being then heated 1 ,o boiling, and allowed 
to cool very slowly, when nearly the 
whole of the atropine crystal linos out 
after a few hours. The same may Ins 
effected by at once agitating (> or 8 
volumes of water with the alcoholic 
solution, and setting aside the mixture 
for 12 to 24 hours, by which time the 
crystallization will he completed. This 
process originated with 8011 hoiran, wrft 
improved by Meiu, and subsequently, 
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with slight modifications, udoptod by 
Liebig. The product in about 0'll per 
cent, of the weight of the. l'oufc ope¬ 
rated on. 

(-1) The filtered tincture is precipi¬ 
tated with iodine dissolved in an aipicous 
solution of iodide of potassium j (.lie 
resulting iodurctled hydriodato of alro- 
pino is decomposed liy zmo-ainl-water; 
the metallic oxide issopamlcd by means 
of carbonate of potash ; and the alkaloid 
thus obtained is dissolved in alculiol, 
and crystallized. (Uoueharditt and 
Cooper.) 

ff>) The dry loaves of belladonna are 
gently boiled for two hours in distilled 
ivater just snificienl to cover them, 
and the resulting decoction is strained 
through a coarse doth into a large pre¬ 
cipitating jar; this process is repeated 
with a second tpmntily of distilled 
water, and tile two decoctions are 
mixed j concentrated sulphuric acid is 
now added in the proportion of - dr. 
to every lb. of loaves operated on, by 
which the vegetable albumen of the 
decoction is precipitated, and the liquid 
becomes dear and ghorry-oolonrcd ■ tin: 
clear iiipior is decanted or siphoned oil', 
and if necessary filtered ; the filtrate is 
decomposed by either passing a stream 
of gaseous ammonia through it, or by 
suspending in it a lump of carbonate of 
ammonia. The effect is that the liquid 
turns black, mid crystals of atropine 
arc slowly formed and deposited. At, 
the expiration of a day or two, the 
supernatant mother-liquid is removed 
with a siphon, and the crystals arc 
thrown on a biter to drain and dry. 
It may lie purified by rn-sclutimi and 
crystallization, I lb. of leaves yields 
40 gr,, or at the rate of O'57 per cent. 
(Luxton.) 

(fi) To 1 qt. of the crystallized juice 
of the plant (previously heated to 
coagulate its albumen, filtered, and 
allowed to cool) is added 1 dr. caustic 
potash and i nz, chloroform; the whole 
is then agitated well, and after jj hour’s 
repose, the supernatant liquor is poured 
from the discoloured chloroform, which, 
after being washed with distilled wider 
as long as it gives any colour to it, is 


placed in a small retort, mid the chloro¬ 
form distilled ell' by a water-bath ; the 
residue is dissolved in a little water 
acidulated with sulphuric acid, and 
precipitated by potash rarbonato in 
slight excess; the precipitate is re¬ 
dissolved in alcohol,and the solution, by 
spontaneous evaporation, yields crystals 
of atropine. (Ualxmrdin.) 

(7) The expressed juice of the fresh, 
or watery extract of the dry plant, is 
treated with caustic soda in slight 
excess, and agitated with TJ limes tile 
volume of ether ; the atropine taken up 
by the ether is re-deposited after repose 
fnr some time, end purified by repeating 
Die treatment with fresh ether us often 
as necessary, (lire.) 

(8) freshly precipitated hydrate of 
magnesia is added to t.ho coagulated and 
filtered expressed juice, and the mix¬ 
ture evnperntcd to dryness as quickly 
as possible in a waler-bnth ; the residue 
is pulverized end digested in strong 
alcohol, ami t.ho clear liquid allowed to 
evaporate spontaneously. The crystals 
may be purified by repeated re-solutions 
in alcohol. 

(fi) The following improved process 
is recoimnemled by A. W. (ierrnrd, who 
notices several objections to preceding 
ones, l’aclc 100(1 r/i'in. of well pow¬ 
dered belladonna leaf or rout in npuivo- 
lalnr, and nilowit to macerate 24 hours 
with IbOO ca. of H4 per non!, alcohol; 
now n<hl in parts of 25f> eo. at intervals 
of about 4 hours, another 1000 ce. of 
alcohol; when percolation censes, dis¬ 
place with water, recover the alcohol 
by distillation, and treat the extract 
with 5 limes Ha volume of wider; 
carefully separate t he resin end fatty 
matter, and wash it; twice, mixing all 
tlie washings j evaporate them to 1100 
ce. and add a good excess of ammonia; 
expose iu a shallow dish for some hours 
that excess of nmmonin may volatilize; 
now hlmlce well with an oqunl volume 
of ether, separate the ether, ami with¬ 
draw the atropine from it by clicking 
witli a small volume of water amt 
repealed additions of ncctioncid. 'Work¬ 
ing in this way, the ellmr may lie used 
ceiitiiuiuualy lu extract the inolher- 
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liquor until it is exhausted. Tiie acetic 
solution of atropine is now shaken with 
and filtered through a little animal 
eharcoal,conccntratedto a small volume, 
treated again with ammonia, and dis¬ 
solved out a second time with ether. 
Allowing the ether to spontaneous]}’ 
evaporate, the atropine will separate in 
exceedingly fine filamentous crystals of 
a satiny lustre and almost white. Two 
more crystallizations will render them 
quite white. In conducting this process, 
it i<s important to remove the whole of 
the alcohol from the tincture, also to 
employ ethci* free from alcohol. 
(. PUnrm . Jl. [3] xii. 34G.) 

Berberine.—Berherine exists in the 
root of the common barberry (Bcrbcvls 
vulflaris), in the calumba root, of India 
(Menispcntium pahnutum ), anrl in the 
calumba wood of Ceylon (J/. fenc- 
stratim). It is prepared as follows :— 

(1) A soft watery extract of the 
root or wood is digested in rectified 
spirit, with trituration, as long as any¬ 
thing is taken up; the resulting tinc¬ 
ture, after repose, is filtcied, and the 
alcohol is gradually distilled off uul.il 
the residue has the consistence of a thin 
syrup. The crystals which form as the 
liquid cools aro diained in a funnel, 
washed with a few drops of ice-cold 
water, pressed dry in bibulous paper, 
and then purified by solution and 
crystallization, first in rectified spirit, 
and then in distiliud water. 

(2) The root or wood, coarsely 
powdered, indigested in rectified spirit, 
and treated as in (1). 

Brucine.—Brucine is contained in 
Ih'nciaantid'jsentoritui , St. Ignatius bean 
and fttrijchnos IThjs vomica (along with 
strychnine). It is generally prepared 
from the latter plant, which is much 
cheaper. The powdered nuts are treated 
with very dilute, boiling sulphuric acid, 
and expressed. The acid is next satu¬ 
rated with excess of milk of lime, by 
which sulphates of lime, strychnine, 
and brucine are thrown down. The 
precipitate is collected on a filter, and 
dried, and then treated with boiling 
alcohol (*850 sp. gi\), which dissolves 
the two alkaloids. TJje liquid is Altered 


while hot, and in cooling deposits the 
greater part of the strychnine. The 
brucine remains in solution, and maybe 
obtained by evaporation. They arc 
both purified by repeated crystallization 
in alcohol. 

Calumbine.—Calumbine is prepared 
from calumba root ( iirentspcvmum 
mutnm) by the following methods :— 

(1) Digest the coarsely powdered 
root in water acidulated with acetic 
acid ; express, filter, boil to again 
filter, add calcium carbonate in slight 
excess, and evaporate to dryness in a 
water-bath ; powder the residue, and 
digest in boiling alcohol ; it will deposit, 
crystals of calumbine on cooling. 

(2) Evaporate tincture of the root 
(made with rectified spirit) to dryness; 
dissolve residue in water, ami agitato 
the solution with equal bulk of ether ; 
after short repose, decant the ethereal 
portion, distil oil - most of the ether, 
and set the liquid aside to crystallize. 
(Wittslock). 

(3) The powdered root is covered 
with n 2 to 3 par cent, solution of 
oxalic acid for some hours, and I Jin 
resulting extract is neutralized Avilh 
ammonia, which takes up the aalumbic 
acid, anil leaves the calumbine pure. 
(Alessandri.) 

Cascarilline. — Cascarillino 'may 
be prepared from t.lio bark of Croton 
Cascnrilla or C. JClmthcria by the fol¬ 
lowing processes :— 

(1) The bark is exhausted with cold 
water by percolation, precipitated with 
lead acetate, and the filtrate treated 
with sulphuretted hydrogen; the 
filtered liquid, after agitation with 
animal charcoal, and filtration, is 
gently evaporated to dryness. Thu 
powder is re-dissolved in boiling alcohol, 
and crystallized by very slow or spon¬ 
taneous evaporation. (Duval.) 

(2) A quantity of coarsely powdered 
eascarilla bark is covered with a 2 to 
3 per cent, solution of oxalic arid and 
allowed to stand for 12 hours, the mixture 
lining frequently shaken. At, the expira¬ 
tion of this period, t.lio temperature of 
the mixture is gradually raised to 140° 
F, (60° C.), after which it is allowed tp 
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cool. Lastly, the liquid is filtered and 
the mare well pressed. Thu filtrate is 
then saturated with ammonia, and 
evaporated at a low temperature to j 
of its bulk. The liquid is again allowed 
to cool, and a deposit separates, if any 
has been formed. The liquid is poured 
into a flask containing pure ether, the 
whole being shaken for some time. 
After being allowed to stand for 3 hours 
or more, the ethereal solution is poured 
off and distilled, so as to recover the 
greater part of the ether. Tile evapora¬ 
tion is completed spontaneously in a 
current of air, without the application 
of heat, the result being pure white 
cascarilliue. The ethereal solution 
contains a small quantity of essential 
oil, nearly the whole of which passes 
over during the process of distillation ; 
but this in no way prevents till) ether 
from being used for the separation of 
another batch of the alkaloid. 

Colchicine is obtained from tho 
seeds of the meadow saffron ( C'alchicum 
autummle ) by the following process 
Macerate tho bruised seeds in boiling 
alcohol, add magnesia to throw down 
the alkaloid, digest the precipitate in 
boiling alcohol, and filter. By cautious 
evaporation,colchicine will ho deposited, 
and may lie purified by re-solution and 
crystallization in alcohol. 

Morphine is tho most important 
alkaloid obtained from opium, itself a 
product of several species of poppy 
(Papavcr). Cooley gives the following 
4 methods of preparing morphine:— 

(1) Turkey opium (cut into thin 
slices), 1 lb., is macerated fur 24 hours 
in 1 qt. water, and the liquid portion 
is decanted ; the residuum is macerated 
l’or 12 hours with a second quart of 
water, and the process is repeated with 
a third quart of water, after which tho 
insoluble portion is subjected to strong 
pressure; the mixed liquids are evapo¬ 
rated by water or steam heat to a pint, 
and filtered through calico; to the 
filtrate is added a solution formed of 
G dr. calcium chloride, dissolved in 
4 fl. oz. distilled water, and tho liquid \ 
is further evaporated until it is so far 
concentrated tlmt nearly tho whole of 


it becomes solid on cooling; this is 
enveloped in a couple of folds of strong 
calico, ami subjected to powerful 
pressure, the dark liquid which exudes 
being preserved for subsequent use; 
tho squeezed cake is next treated with 
about v pint of boiling water and the 
imdissolved portion is washed on a 
paper filter; tho filtered solution is 
again evaporated, and the solid portion 
thus obtained submitted to pressure as 
before; if the product is not quite 
■white, this process is repeated a third 
time; the squeezed cake is now dis¬ 
solved in G fl. oz. of boiling water, and 
the solution filtered through animal 
charcoal (if necessary); to the clear 
solution is added ammonia in slight 
excess ; tho crystal lino precipitate, 
which forms as the liquid cools, is 
collected on a paper filter, washed with 
cold distilled water, and, lastly, tho 
filter is transferred to a porous brick, 
in order that tho morphine which it 
contains may become dry. (From tho 
liquids reserved from tho expressions, 
more morphine miiy bo obtained by 
dilution with water, precipitation with 
ammonia, re-solution in boding water, 
and treatment with a little animal 
charcoal, Sic.., as before.) 

(2) Ilydroehlorate of morphine, 1 oz., 
is dissolved in X pint distilled water, 
and h fl. dr. (or q. s.) (mmuinia pre¬ 
viously diluted with 1 fl. oz. water is 
added, with agitation; tho precipitate 
is well washed in distilled water, anil 
dried by a gentle boat, l'y a similar 
process, morphine may bo obtained from 
its other salts. 

(3) A cold aqueous infusion of opium 
is precipitated witli carbonate of sodium 
in excess; the precipitate is washed, 
first with cold water, mid then with 
cold alcohol of '85 up. gr.; the residue 
is dissolved in weak acetic acid; the 
solution is filtered through aiilmnl 
charcoal, and precipitated with am¬ 
monia ; the precipitate is again washed 
with cold water, dissolved in alcohol, 
and crystallized, A good process where 
spirit is cheap. (Merck.) 

(4) Opium, 4 parts, is mailo into n 
strong infusion with water, q. s,; 1 port 
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lime, reduced to a state of milk with 
■water, is then added; tha mixture 
next heated to boiling, at once filtered 
through linen, and treated, whilst still 
hot, with chloride of ammonium, in 
fine powder, in slight excess (about 1 oz. 
to each lb. of opium); the morphine is 
deposited as the liquid cools, and may 
bo purified by a second solution in lime 
and precipitation by chloride of am¬ 
monium. This process is remarkably 
simple, and in many points is preferable 
to any other, either on the small or 
large scale. (Mohr.) 

(5) Pure.—The opium is digested in 
tepid water, and strongly expressed 
several times. The solution is evapo¬ 
rated down with powdered carbonate 
of lime. When about the consistence 
of a syrup, water is added, and the 
precipitated meconate of lime is filtered 
oil’. The liquid is again concentrated 
at a gentle hunt. When concentrated 
and quite cold, a solution of chloride of 
calcium and a little hydrochloric anid 
are added, and the mixture i9 left to 
stand for 15 days. During this time 
crystals of hydrochlorates of morphine 
and codeine are deposited. Ill older to 
separate these, the crystals are dissolved 
in. water, and treated with dilute am¬ 
monia, which precipitates the morphine, 
leaving the codeine in solution. The 
morphine is purified by repeated 
crystallizations in alcohol. When pre¬ 
pared in this way, morphine is often 
contaminated with a little narcotine, 
which may be removed by treating 
with ether, in which morphine is quite 
insoluble. 

Narco tine is prepared from opium 
by the following methods:—(X) From 
opium exhausted of soluble matter by 
cold water, by treating it with water 
acidulated with acetic or hydrochloric 
acid, filtering,- neutralizing with am¬ 
monia, and dissolving the washed 
precipitate iu boiling alcohol; the 
narcotine is deposited as the liquid 
cools, and may be purified by solution 
in ether. (2) Ey acting with ether on 
opium previously exhausted by cold 
water. (Cooley.) 

Nicotine is obtained from tobacco- 


leaves by the jirocesses enumerated 
below:— 

(1; Infuse tobacco-leaves for 24- hours 
in water acidulated with sulphuric 
acid, strain, evaporate to a syrup, add 
.*• of its volume of a strong solution of 
potash, and distil in an oil-bath at 288° 
F. (142° 0.), occasionally adding a little 
water to assist the process and prevent 
the too great concentration of the 
solution of potash in the retort; next 
saturate the distilled product with 
oxalic acid, evaporate to dryness, 
digest in boiling absolute alcohol, 
evaporate the resulting tincture to 
a syrup, and decompose the oxalate 
of nicotine thus obtained by adding 
potash to it in a close vessel, and 
agitate the mass with ether, re¬ 
peating the process with more ether 
until all the nicotine is dissolved out; 
lastly, distil the mixed ethereal Kolution 
in an oil-bath. At first oLher comes 
over, then water, and lastly nicotine, 
which, towards the end of the process, 
assumes a yellowish tint. (Ort'igosa.) 

(2) This chiefly dill era from the pre¬ 
ceding by the concluding distillation 
being conducted in a retort, by thu heat 
of an oil-bath, at the temperature of 
284° F. (140° 0.), in a current of hy¬ 
drogen, for 12 hours; after which, by 
raising the heat to 350° P, (180° G.), 
the nicotine distils over pure, drop by 
drop. (Mobilising.) 

(3) A tin vessel provided with 2 
tubulurcs is filled with tobacco, which 
is previously damped with sodium car¬ 
bonate. One of the tubulurus admits a 
glass tube reaching nearly to the bottom 
of the vessel; the other is provided 
with a glass tube merely penetrating 
the cork. The vessel is mndu air-tight, 
placed in n boiling-hot steam bath, and 
a rapid stream of carbonic acid gas is 
passed through it, catering the vessel 
by the longer and leaving it by the 
shorter tuba; the latter dips into a 
mixture of alcohol and dilute sulphuric 
acid. In this manner, a largo yield of 
perfectly colourless nicotine is obtained. 
In order to obtain the pure alkaloid, 
caustic baryta is added to the solution, 
the latter is evaporated to dryness, uud 
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the pure nicotine is extracted with 
other. (Kirsdiinnnn.) 

Piperine is ubtained from black 
popper (’JPiper nitjrum ) ns follows. The 
alcoholic extract is treated with a weak 
solution of caustic potash (1 to 100), 
and the residue, after being washed 
with cold water, is dissolved in alcohol; 
the solution is next agitated with a 
little animal charcoal, and the liltralo 
is allowed to evaporate spontaneously; 
the product may bo purified hy re¬ 
solution in alcohol and re-crystalliza¬ 
tion, (Cooley.) 

Quinine, &c.—Of the alkaloids 
present in cinchona barks, the four pos¬ 
sessing remedial value are, stated in 
order of merit, quinoline, quinine, ein- 
chouidino, and cinchonine. Their rela¬ 
tive and total proportions, are each sub¬ 
ject to great variations, in fact no two 
samples of the baric are alike. Until 
recently, quinine was the only member 
of the group admitted into use; but 
experiment has shown Unit einchonidino 
and cinchonine are very little inferior 
to the former sis a febrifuge, ami it is 
probable that they will nut bo thrown 
away ill future. Quinoline is in loo 
small proportion to deserve special 
notice. Though it is impracticable to 
state the percentage of alkaloids, indi¬ 
vidually or collectively, in each species 
of bark, the latter are nevertheless dis¬ 
tinguished by well-marked character¬ 
istics, a knowledge of which is essential 
for their most economical and suitable 
employment. Pale or crown bark is 
rich in crystnllizablc quinine, and is 
highly valued by the manufacturers of 
quinine sulphate in this country. Yel¬ 
low bark is even more highly esteemed 
for this purpose, lied bark, on the 
other band, while as rich as cither of 
the others in total alkaloids, contains 
only little quinine, and that iliilicult of 
extraction. Moreover, this species is 
lmrdier, grows hotter, anil yields about 
ri more bark than oijielnalis, so that as 
n source of total alkaloids it is more 
deserving of attention than the, other 
two, though inferior to them if they 
could be got to grow as luxuriantly. 
The red bark, too, is the most valuable 


for tbo preparation of tonic decoctions, 
tinctures, &c., largely used in Europe; 
and in consequence of this fact, its price 
in Western markets is but little, if at 
all, inferior to that of the kinds richer 
in quinine. Tile barks best adapted fur 
quinine-making fetch the bust prices in 
European markets, and will probably 
continue to do so. Hod bark will doubt¬ 
less recede in price when production 
increases, as the demand fur that kind 
is limited in Europe; it is, however, 
the only kind likely to he used in the 
East fur tin: local manufacture of ti 
febrifuge, as ellieient as, while much 
cheaper than, sulphate of quinine. Two 
conditions bearing upon this part of tlm 
subject are:—(1) That high tempera¬ 
ture increases the ciuehmiidine at the 
expense of the quinine, so that barks 
grown at a low elevation (or oven at a 
high elevation, if exposed to sunlight,), 
will lie Holier in the former and poorer 
in tlm latter, while u low menu tem¬ 
perature, wiliiin eei'lain limits, favours 
the. production of quinine; (2) That, 
deprivation of light, without impelling 
(lie access of air and sun-heat, mate¬ 
rially increases the proportion of total 
alkaloids. 

The manufacture of a cheap febrifuge 
has engaged the serious attention of tint 
Indian government, resulting in two 
such products—Broughton's “amor¬ 
phous quinine,” and the febrifuge culled 
“qttineltim ” by Dr. da Vrij. 

The former is prepared in the follow¬ 
ing way:—.Strips of the bark arc placed 
in a cupper pan with uulplmrio acid 
(1J per cent, for trunk-bark, 1 per cent, 
or less for primings, &u.), mid « quan¬ 
tity of water from tbo fourth extraction 
(». post ); the whole is boiled for 1 hour, 
then subjected to a strung screw press, 
the liquid being caught in a woollen 
vat. The bark is rebelled with liquor 
from a third exlracfimi, with an addi¬ 
tional J per cent, of acid, for 1 hour, 
and is again squeezed, A third boiling 
is given in liquor from a fourth extr/io- 
tinu, and, after squeezing, the hark is 
finally boiled with fresh water, stm- 
dried, and used as fuel. The resulting 
concentrated duuuctiuu is evaporated In 
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a, and cooled; it is then decomposed 
by addition of milk of lime in slight 
excess, which precipitates the alkaloids, 
with formation of insoluble lime salts; 
after standing for a day, the precipitate 
is filtered off, squeezed, dried, and pow¬ 
dered. The powder is then placed in 
the apparatus shown ill Fig. 3.; A B C I) 
is a sheet-iron 
Fig. 5. cone, travelsed 

by an upright 
tube E, termi¬ 
nating above in 
4 open arms, and 
supported below 
on a flat iron disc 
CD. A copper 
vessel F G fits 
closely to the 
lower end of the 
cone. The latter 
is suspended, 
and connected, 
through the tube 
H, with a simple 
worm tub. The 
cone is packed 
with the preci¬ 
pitate up to E, 
the lid is put oil, 
and alcohol is 
added slowly 
from above, till 
FGis about full 
of the saturated 
spirit, which is 
then carefully 
neutralized by dilute sulphuric acid. 
The cone is then connected with the con¬ 
denser through Hj and a fire is lighted 
below. The spirit boiling in F G rises 
in vapour through E, passes out at the 
openings, and condenses so as to form a 
liquid stratum above the precipitate. 
This is observed by the gauge B I; 
uncondensed vapour passes through H, 
and is caught. A small quantity of 
spirit, by constant circulation, extracts 
all the alkaloids without waste. The 
alkaloid in F G is neutralized with 
dilute acid every two days. When the 
precipitate no longer contains any alka¬ 
loid, F G is removed, and the alcohol is 
distilled off; the alkaloid is washed 
with water, while the alcohol is reco¬ 


vered with a maximum loss of 6 per 
cent. The alkaloid is treated suddenly 
with about 10 times its bulk of cold 
water, which separates the black resin 
present; the addition of a little dilute 
acidulated solution of sodio sulphide 
will remove any copper accidentally 
present. The alkaloid solution being 
still coloured, a small quantity is pre¬ 
cipitated by dilute caustic soda, the 
colouring matters falling at the same 
time. The whole is then idterod through 
cloth; and the alkaloid is precipitated 
by caustic soda, filtered, pressed, dried, 
and powdered. Potash may replace 
soda, if more easily or cheaply pro- 
curable. This process was employed to 
produce 600 lb. of alkaloid in the Nil- 
giris; but the product was found to 
cost inoro than ordinary commercial 
quinine, assuming the value of dry 
trunk-bark at 2s\ a lb., and branch-bark 
at (i(Z. The yield of alkaloid is, how¬ 
ever, naturally much greater. 

The second method, adopted by Wood, 
in Sikkim, is much simplerThe dry 
bark is crushed into small pieces—not 
powdered—and is put into casks, where 
it is macerated in the cold with very 
dilute hydrochloric acid; the liquor is 
then run off into wooden vessels, and 
mixed with an excess of strong solution 
caustic soda; the precipitate formed is 
collected mi calico filtera, and well 
washed with water. The precipitate is 
then gently dried, and powdered, con¬ 
stituting the crude febrifuge, which 
requires purifying, ThivS is performed 
by dissolving the product in dilute sul¬ 
phuric acid, and adding n small quan¬ 
tity of a solution of sulphur in caustic 
soda. After 24 hours, tlui liquor is 
carefully filtered ; the filtrate is mixed 
with caustic soda, aud the resulting pre¬ 
cipitate is collected on calico, washed 
with a little water, dried, and powdered; 
it is then ready for use. 

The operation is conducted in casks, 
worked in sets of three. Each cask 
receives 1 mautid (82 lb.) of dry hark, 
which will undemo four successive 
macerations of half a week’s duration, 
the liquor being passed through tl?$ 
three cask's in rotation, The liquor 
used for the 4th (last) maceration is 
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acidulated water; when drawn off, it 
forms the liquor for the 3rd cask; 
thence it is conducted to the 2nd cask; 
and finally to the 1st cask, containing 
new hark, whence it is run off for pre¬ 
cipitation. When starting anew, each 
cask will contain dry baric, so that the 
system of rotation is not brought into 
full operation till after the first fort¬ 
night. The liquor for precipitation is 
run into tubs; the others are drawn 
into buckets, for transference to the 
respective casks. Acidulated water is 
made iu a vat, by adding 1 gnl. hydro¬ 
chloric add to 100 gai. water. The 
weight of acid used iu the exhaustion 
is per cent, of the weight of dry baric. 
The caustic soda solution consists of 1 
part of the alkali dissolved iu 3 parts 
of water; it is stored in iron vessels. 
The quantity required for precipitation 
of the bark liquor is judged of by the 
curdy appearance assumed by the pre¬ 
cipitate ; every 100 lb. of dry bark 
consumes about lb. of the alkali. 

Filtration of the precipitate is com¬ 
menced on the following day, when the 
liquor is transferred to the calico 
strainers, previously wetted. The first 
portions that run through arc returned, 
until the passing liquor has a bright 
ruby colour; it is then allowed to flow 
away by a drain. "When all the liquor 
has drained off, water is passed through 
the precipitate, until it ceases to acquire 
a red tint. The alkaloids on the filter 
should then exhibit n uniform cream- 
colour. The precipitate is dried, re¬ 
duced to fine powder, and stored in 
suitable bins. 

During the drying of the precipitate, 
a slight reddish-brown colour is deve¬ 
loped ; this is removed by the following 
process of purification14 gal. of water 
arc mixed with 2 pints of sulphuric 
acid, and 20 lb. of the dry powder; 
about pint of solution of sulphur in 
caustic soda is stirred in, and the whole 
is left for 24 hours. It is then filtered 
through calico into a clean vessel, care 
being taken to get the liquor perfectly 
bright; about 0 gal. of water are used 
to wash the sediment left on the filters; 
the clear filtrate ia thoroughly mixed 
with soda solution, to precipitate the 


alkaloids; the precipitate is collected 
ou calico, washed with a small quantity 
of water, drained, dried, and reduced to 
fine powder. Wooden vessels are not 
so suitable for this operation ns are 
those of enamelled iron, or earthenware. 

The baric used is exclusively dry succi- 
rubra , and care is taken to mix the 
root-, stem-, and branch-barks together, 
as nearly as possible in the proportions 
in which they are yielded by the planta¬ 
tions. Green bark would not be avail¬ 
able nt all seasons; and it has been 
found that the trilling cost of drying 
the bark is more than repaid by the 
hotter product. 

The purified febrifuge is a line white 
powder, which, however, acquires a 
slight buff* tint by keeping. It never 
agglutinates, and is freely soluble in 
weak acids, such as lemon-juice, &e. 
The cost price of this febrifuge is esti¬ 
mated at lx. 9<l, an ««.; it is as ellicieut 
as quinine nt 9.9. an ox. 

Quinine .—The bark is powdered, and 
boiled several times witli sulphuric, or 
hydrochloric acid ; after each boiling it 
is carefully expressed, and afterwards 
the liquors are mixed together, This 
quinine, cinchonine,and some impurities 
are precipitated with carbonate of soda, 
and the precipitate is collected in a 
cloth, compressed, dried, and digested 
with alcohol. The solution is next 
treated with dilute sulphuric acid, in 
sufficient quantity to exactly saturate 
the alkaloids, after which the alcohol is 
removed by boiling. The liquid in now 
allowed to cool, when the quinine is 
deposited as sulphate in crystals. The 
cinchonine, which is more soluble, re¬ 
mains in the mothor-liqmmi. The crys¬ 
tals of sulphate of quinine are dissolved 
in alcohol, and the solution is docolomud 
by the addition of a little animal black; 
they are subsequently purified by ro« 
cryotallibation. If the mother-liquors 
still contain quinine, they nre precipi¬ 
tated by carbonate of amlu, and the pre¬ 
cipitate Is re-disKolv'cd in sulphuric 
acid. The sulphate of quinine is sepa¬ 
rated l>y repeated crystallizations. Pure 
quinine may be prepared from the sul¬ 
phate by precipitating it with a mineral 
al kali. (Spuns* ‘ Kmsy doptuiUn/) 
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Salicine is found in the bark ami 
leaves of several species of Salix ami 
J J opitlns y but most abundantly m the 
white willow (/S', alba) and aspen (P. 
trcinuUi). It is prepared as follows :— 

(1) Exhaust willow bark by repeated 
coction with water, concentrate the 
mixed liquors, and, while boiling, add 
litharge until the liquid is nearly de¬ 
colorized; filter, remove the dissolved 
oxide of lead, first by sulphuric acid, 
and afterwards by sulphuret of barium ; 
filter, and evaporate, that crystals may 
form; the crystals must be purified 
by re-solution and re-crystallization. 
(Merck.) 

(2) As No. 1, blit using a stream of 
sulphuretted hydrogen to free the so¬ 
lution from lead. 

(3) To a strong filtered decoction of 
willow bark add milk of lime, to throw 
down the colour; filter, evaporate the 
liquor to a syrupy consistence, add 
alcohol (sp. gr. ’847), to separate the 
gummy matter, filter, distil off the 
spirit, evaporate the residue, and set it 
aside in a coed place to crystallize ; the 
crystals arc purified by solution in boil¬ 
ing water, agitation with a little 
animal charcoal, and re-crystallization. 

Strychnine may bo obtained from 
mix vomica (fihryofaios mix vomica) and 
from the Ignatius bean (S. Ijnatii) by 
the following methods :— 

(1) Diasulve hydrochluTate or sul¬ 
phate of strychnine in distilled water, 
and throw down the alkaloid with am¬ 
monia, carefully avoiding excess; re¬ 
dissolve the precipitate in hot rectified 
spirit, and collect the crystals which 
form as the liquid cools. 

(2) Nux vomica (in powder), 1 lb., 
is digested for 24 hours in J gal. of 
water acidulated with 2 fl. dr. of sul¬ 
phuric acid, after which it is boiled for 
$ hour, and the decoction decanted; the 
res id ue is boiled a second and a third time 
with a fresh £ gal. of water acidulated 
with 1 fl. dr. of the acid, and the un- 
diasolved matter is finally submitted to 
strong expression; the decoctions are 
next filtered and concentrated to the 
consistence of a syrup, which is boiled 
with 3 pints rectified spirit for about 


20 minutes, hydrate of calcium (1 oz., 
or q. s.) being added in successive por¬ 
tions during the ebullition, until the 
solution becomes distinctly alkaline* 
the liquid is then filtered, the spirit 
distilled otfi and the residue dissolved 
in diluted sulphuric acid, q. s. ; am¬ 
monia, in slight excess, is added to the 
filtered solution, and the precipitate 
which falls is collected upon a paper 
filter, and dried ; it is next rc-dissolvcd 
in a minimum of boiling rectified spirit, 
and digested with ^ oz. of animal 
charcoal for 20 minutes; the filtered 
liquid, as it cools, deposits strychnine 
in crystals. 

(3) Nux vomica, X lb.; acetate of 
lead, 180 gv.; solution of ammonia, 
q. s. Subject the nux vomica fur 2 
hours to .steam iu any convenient vessel; 
chop or slice it; dry it in a water-bath 
or hot-air chamber, and immediately 
grind it in n cofiee-mill. Digest the 
powder lit a gentle heat for 12 hours 
with 2 pints of the spirit and 1 pint of 
the water, strain through linen, express 
strongly, and repeat the process twice. 
Distil off the spirit from the mixed fluid, 
evaporate the watery residue to about 
1G oz., and filter when cold. Add now 
the acetate of lead, previously dissolved 
in distilled water, so long as it contains 
any precipitate; filter; wash the pre¬ 
cipitate with 10 oz. of cold water, 
adding the washings to the filtrate: 
evaporate the clear fluid to 8 oh., nud, 
when it has cool oil, add the ammonia in 
slight excess, stirring thoroughly. Let 
the mixture stand at the ordinary tem¬ 
perature for 12 hours ; collect the pre¬ 
cipitate on a filter, wash it once with a 
few oz. of cold distilled water, dry it 
in a water-bath or hot-air chamber, and 
boil it with successive portions of recti¬ 
fied spirit, till the fluid scarcely tastes 
bitter. Distil off most of the spirit, 
evaporate the residue to the bulk of 
about ^ oz., and sab it aside to cool. 
CautiouslypouvoiTthoycllowishinnthor- 
liquor (which contains the brucine of 
the seeds) from the white crust of 
strychnine which adheres to the vessel. 
Throw the crust on a papor filter, wash 
it with a mixture of 2 parts of rectified 
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spirit ami 1 of water, till the washings 
cease to become red mi the addition o~ 
nitric arid i finally dissolve by boiling 
it with 1 oz. of rectified spirit, and set 
it aside to crystallize. More crystal 
may be obtained by evaporating the 
mother-liquor. 

Veratrine is easily exhausted from 
the seeds of Vmitrum Sakuhtla, by the 
following process. 

The crushed seeds are exhausted 
with a 2 to 3 pur cent, solution of 
oxalic acid for 24 hours, when a clear 
liquid is afforded, and is neutralized by 
ammonia. After about J hour, a pre¬ 
cipitate is formed in the liquid ; this is 
separated by filtration anil dissolved in 
pure cold alcohol. The alcoholic tinc¬ 
ture, on evaporation, yields veratrine 
that is sufficiently white and crystalline. 
It is obtained perfectly so by dissidvin 
iu ether, without using any decolorizing 
material. (Alossamlri.) 

BAKING - POWDERS. - T1 
real value of baking-powders lies in 
tludr leavening power, or available gas. 
Dr. li, G, Love made an interesting ex¬ 
amination of the brands sold in the 
United States, to toil their comparative 
worth, calculating from the ordinary 
price of 50 cents (2s. Id.) per lb., with 
the following results. 


Name. 


Cnl). in, of 


Worth 


gas per ns. ,, 
of powder. 1Kr “'‘ 


Loyal (cream tartar) .. 

127-4 

50 

P.itiipMin (iilmn) 
Rimiford'a (phosphate) 
fresh . 

125-2 

<19 

122-5 

48 

Kumfoi'il’s (phosphate) 
old. 

82-7 

13 

Hanford’s none-siuih ., 

121-8 

47iJ 

Redhead's. 

117-0 

<16 

Charm (alum) 

11(3 1 9 

4(J 

Amazon (alum) 

111-0 

44 

Cleveland's. 

110-8 

43 

Czar 

106-8 

<12 

Price’s cream 

102-6 

<10 

Lewis’s condensed 

IJB-2 

38J 

Andrew's pearl 

Heckcr's perfect .. 

03" 2 

3fi;£ 

92‘5 

36 

Bulk powder 

b0‘5 

30 

Bulk aerated powder ,, 

75-0 

29 


I)r. Love regards all alum powders as 
very unwholesome, while the phosphate 
and tartaric acid powders liberate their 
gases too freely in process of baking, or 
suffer deterioration under varying cli¬ 
matic conditions. Dr. II. A, Mott also 
examined no less than 42 samples of 
baking-powder. In the majority be 
found large quantities of alum, which 
ho considers highly injurious, mill In 
this opinion is supported by most 
medical men. Hu recommended tliu 
LT.S. government to pros Ida cream of 
but nr baking-powders for tliu Indians, 

Fiilkiwingarc recipes for compounding 
baking-powders:— 

(1) Tnrtmic add powder 11 oz. 


llieurlanml u soda .. 5) ,, 

nice Hour ,, .. ill ,, 

A toaspoouful to every I Hi. Hour. 

(2) Bicarbonate smla 1 11). 

Farina . ! 

Powdered it! inn ,, ij- ., 


I'ariionate magnesia £ oz. 

Dry in iivou separately. Magnesia may 
Im put on the Hour. Till taric ueid limy 
replace the iiluiii. 

(11) Biciirlnmato soda .. Iff oz. 
Tartaric acid ., .. 1+ „ 

Carbonate magnesia (1 „ 

Farina .12 „ 

tuh through a sieve, 

(•!) Bi carbonate soil a ,, 3 G nz, 

Dry torinno imiil ,, B „ 
ltico Hour .. ,. 12 „ 

(5) Dry carbonate soda H oz, 

Dry lartnrm add ,, (1 „ 

Carbonate magnesia 2 „ 
Turmeric powder ., 1 „ 

The smla and acid arc properly dried 
"iiiforo mixing, or the powder spoils by 
keeping. Preserve in .stoppered bottles, 

(fi) Sal aerates appears to bo applied 
ndiscriniinalely to sodium birarboniiti', 
mtassium Ijieurbonate, and uimnoliitini 
inrbonate. 

(7) American. For making light 
mstry. Tnrl aric acid and chalk. 

(8) Berwick's German in an urti- 
ieiai furmimtation powder, coiiipnuuileil 
with coarse maize Hour, 
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(9) Goodall’s is a compound of:— 

Ilice flour .2 parts. 

A mixture of tartaric add 

anil bicarbonate of soda 
(each) .. ..1 part. 

(10) Hors ford’s. This is a powder 
supplier! in two packets. The one con¬ 
tains an acid phosphate of lime and 
magnesia, made up with a certain 
quantity of flour, and the other is bi¬ 
carbonate of soda, with a little chloride 
of potassium. 

(11) Tartaric acid | lb.; bicarbonate 
of soda and potato farina or British 
arrowroot (of each in powder) § lb. 
Separately dry them perfectly by a very 
gentle heat, then mix in a dry room, 
pass the mixture through a sieve, and 
at once put it into packets, observing 
to press it bard, and to cover it with 
tinfoil or close-made paper, to preserve 
it ns much as possible from the air and 
moisture. 

(12) Delforte’s. 

Powdered tartaric acid } lb. 

Powdered alum .. .. " 

Bicarbonate soda .. £ „ 

Farina.. .1 „ 

Pry separately, as before, mix, and 
further add sesquicarhonatc of ammonia 
(in powder), 3 oz. Lastly, closely pack 
it in tinfoil. 

(13) Green’s. 

Tartaric acid ,. ., 351b. 

Sesquicarbonate of soda 5(1 „ 
Potato flour .. .. 1 cwt. 

Mix as before. 

For use, 1 or 2 teaspoonfuls of bak¬ 
ing-powder are mixed with the dry 
flour and other ingredients, which arc 
then made into a dough, as quickly as 
possible, with cold water, and at once 
baked or boiled. By the addition of 
about | dr. of turmeric powder to 
each 1 lb. of the mixture it is converted 
into egg-powder. It should be pre¬ 
served in bottles or tins, so as to prevent 
the absorption of moisture. 

(14) Tartaric acid.. .. £ lb. 

Bicarbonato of soda 12 oz. 

Starch.12 „ 

Dry each thoroughly previous to ad¬ 


mixture, which is ellectcd by passing 
through a fine sieve repeatedly; pack 
the powder down tightly, to prevent the 
absorption of moisture. 

(15) Recipe No. 4 would cost, if the 
articles were obtained by the hundred¬ 
weight, about 4d. per lb., or }d. per 
packet. The packets are made on a 
block of the proper size, first rolling the 
paper on, then pasting down the side, 
and lastly the bottom, doubled neatly 
up. Then a box must be provided, 
holding half-gross packets, show-bills, 
&c. A half-gross box of penny packets 
will fetch (in London) about 3s. 

(16) Bicarbonate of soda 4oz. 

Tartaric acid .... 3 oz. 

Farina. 16 oz. 

Mix all together. By farina is mount any 
cheap farinaceous material — wheat, 
rice, or sago flours, &e. To make the 
packets requires a piece of wood, say 
6 in. long, for small packets, and the 
exact size in thickness and width that 
the packet is to bo. The end of this 
piece should fit into a block of wood 
and go through it. Take the paper and 
fold it on the end of the stick, and close it 
at the end so as to make a square bag; 
now put the stick with the paper on it 
into the block, and withdraw the stick, 
leaving the paper In the block. It is 
more convenient to measure the powder 
than to weigh it. Put the powder in a 
small tin-plate funnel, and shako it 
into the paper; remove the funnel, and 
fold down the other end of the paper, 
flatten the folds with the end of the 
square stick and push the packet out of 
the block. The whole operation of 
making the packet should take a very 
short time. 

(17) Ammonia has recently been 
selected as a superior agent in baking 
powders, being extremely volatile, and 
leaving no residue in the bread. It 
would sewn to lie most suitably em¬ 
ployed as an acid phosphate of am¬ 
monia in conjunction with carbonate or 
bicarbonate of potash or of soda. 

BITTERS.—The term “bitters” 
is applied in the liquor trade to a class 
of compounds prepared by steeping vege¬ 
table bitfcera in weak spirit for some 
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diij-s, with the addition of aroma¬ 
tic flavourings, syrup, and colon ring 
matter. The following are the chief 
kinds — 

Amazon. —90 gal. plain proof 
spirit; 3J lb. red Peruvian bark J 3J lb. 
calisaya bark ; li lb. calamus root; 4£ 
lb. orange peel; 3J- oz. cinnamon ; 3£ 
oz, cloves; 3} oz. nutmeg ; 2 oz. cassia 
buds; (if lb. rod Sanders wood. First 
mash all the ingredients, put them in 
the spirit, and let them infuse 14 days, 
stirring the mixture well twice every 
day. hack off and colour with 11 pints 
brandy colouring, to get a dark rod 
tint. Stir \ hour. Dissolve 30 lb. 
white sugar in 30 gal, water; add, and 
again stir J hour. Let the mixture 
rest 4 or 5 days, and when bright, 
bottle. If the Sanders wood ia not used 
the colour will bo a bright otuber. 
Compounded according to the above 
directions, will yield 120 gal. 25° below 
proof. 

Angostura. —4 oz. gentian root; 
10 oz. each calisaya bark, Canada snake- 
root, Virginia snake - root, liquorice 
root, yellow bark, allspice, dandelion 
root, and Angostura bark; (i oz. carda¬ 
mom seeds ; 4 oz. each balsam of lulu, 
orangetis, Turkey rhubarb, and gnlanga; 
1 lb. oraugo pool; 1 lb. alkauet root; 
1| oz. caraway seed; 1J oz. cinnamon ; 
Jt oz. cloves; 2 oz. each nutmegs, co¬ 
riander seed, catechu and wormwood ; 
1 oz. mace; 1} lb. rod Banders wood, and 
8 ez, turmeric. Pound these ingredients 
and steep them for 15 days in 50 gal. 
proof spirit; before filtering, add 3U lb. 
honey. 

Aromatic. —Macerate2J lb, ground 
dried small orange apples, J lb. ground 
dried orange peel, 2 oz. ground dried 
calamus root; 2 oz. ground dried pim- 
pinolla root; 1 oz. ground dried cut 
bops, fur 14 days, with 10 gal. of 
spirit at 45 per cent.; press, mid add 
2| pints brown sugar syrup. Filler. 
Colour dark brown. 

Boker’s. — 1$ oz. quassia; 1J oz. 
calamus ; 1J oz. catechu (powdered); 

1 oz. cardamom; 2 oz. dried orange peel. 
Macerate for 10 days in J gal, strong 
whiskey, qnd then filter pud add 2 gal, 


water. Colour with mallow or malva 
flowers. 

Brandy.—Grind to coarse powder 
3 lb. gentian root, 2 lb. (Ivy orange pool, 

1 lb. cardamom seeds, 2 oz. cinnamon, 

2 oz. cochineal. Infuse 10 days in 1 
gal. brandy, 8 gal. water, and filter. 

Essence.—40 gal. proof spirit; 1 
dr. nil of aniso; 1 dr. oil of caraway; 
J dr. nil of cloves; 1 dr. oil of lemon; 
1 dr. oil of oranges ; 1 dr. oil of cinna¬ 
mon; A dr. oil of bitter almond; 1 gal. 
sugar syrup. Cut the oils in 95 per cent, 
alcohol, anil mix. Colour with brandy 
colouring. 

French Cognac.—1J- lb. each red 
Peruvian bark, calisaya bark, bitter 
orange peel, and sweet orange peel; 2 
oz. calamus root; 4 oz. cardamom seeds; 
II) oz. each cinnamon, doves, and nut¬ 
megs ; 4 oz. caraway seed; and 8 lb. 
wild cherry bark. Pound all those in¬ 
gredients to a coarse powder, and steep 
for 15 days in 45 gal. proof spirit (or 
00 gal. spirit 25° below proof), stirring 
occasionally. Then rack it oil, ami mix 
tiilfioicnt caramel to make it a dark ml; 
add Jf> lb. white sugar dissolved in 15 
gal. water; let the whole nettle, then 
filter. If the bitters are required to 
lie of an timber colour, omit the. wild 
cherry bark and the caramel colouring. 

Hamburg'.—Grind to a coarse pow¬ 
der 2 oz. agaric, 5 oz. cinnamon, 4 oz. 
cassia linds, j oz. grains of Paradise, 3 oz. 
quassia wood, J oz. cardamom seeds, 
!i oz. gentian root, 3 oz. orange apples 
dried, b}oz. orange peel. Macerate with 
4^ gal. 95 per cent, alcohol, mixed 
with fij gal. water; add 2f oz. noetic, 
ether, dolour brown. 

Nonpareil.—Grind to coarse pow¬ 
der 2 oz. Peruvian bark, I oz. sweet 
orange pool, >} oz. bitter orange peel, 
25 gr. cinnamon, 25 gv. cloven, 25 gr. 
nutmeg, 15 cayenne munis. Infuse. .10 
days in 2 gal. 05 per cent, alcohol, tlum 
filter. 

Ornn.g'G,—(1) Macerate fi lb. orange 
pool for 24 hours with 1 gal, water, cut 
the yellow part of tlui panl from nlftho 
white, and chop it lino ; mnccritio with 
4§ gal. 4)5 per emit, alenlnd for 2 weeks, 
or displace; then add a syrup made of 
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4^ gal. water and lt3 lb. sugar. Filter 
through Canton flannel. 

(13) £ oz. Seville orange peel; £ oz. 
lemon peel ; \ oz. gentian i*oot; j oz. 
ginger, all bruised and put into a jug; 
pour a pint of boiling ivater on it, ami 
cover up with a doth ; let it stand 4 
hour, strain, and add 2 tablespoonfuls of 
brandy as preservative. 

Peruvian.—-8 oz. red Peruvian 
bark; 8 oz. orange peel; 1^ dr. each 
cinnamon, cloves, and nutmeg; and 
75 cayenne pepper seeds. Infuse them, 
well bruised, in 8 gal. proof spirit, fur 
15 to 20 days,stirring everyday. Draw 
off and filter. 

Spanish..—Grind to coarse powder 5 
oz. polypody, 6 oz. calamus root, 8 oz. 
orris root, 2£ oz. coriander seed, 1 oz. 
contaurium, 3 oz. orange peel, 2 oz. 
Gorman chamomile flowers ; then mace¬ 
rate with 4£ gal. 05 per cent, alcohol, 
and add 5^ gal. water and 14 oz. sugar. 
Filter, and colour brown. 

Stomach. —Griud to a coarse pow¬ 
der A lb. cardamom seeds, £ lb. nutmegs, 
£ lb. grains of Paradise, 41b. cinnamon, 
£ lb. doves, i lb. ginger, $ lb. galanga, 
£ lb. orange peel; £ lb. lemon peel ; 
then macerate with -1:} gal. 95 per cent, 
alcohol, and add a syrup made of 4-} 
gal. water and 12 lb. sugar; lilter. 

Stoughton.—(1) To 12 lb. dry 
orange peel, 3 lb. Virginia snake-root, 1 
lb. American saffron, 1(3 lb. gentian root, 
add 1 lb. red sunders wood. Grind 
all the ingredients to a coarse powder, 
and macerate for 10 days in 20 gal. 05 
per cent, alcohol, then filter. 

(2) 2 lb. ginseng ; 2 lb. gentian root; 
1£ lb. dry orange peel; Mb. Virginia 
snake-rout; 1 oz. quassia; \ lb. cloves, 
!» oz. red sanders wood ; 3 gal. alcohol 
05 per cent. ; 3 gal, soft water. Grind 
all the ingredients to coarse powder, 
infuse 10 days, and filter. 

Wild Cherry.—Wild cherry bark, 
4 ]b,; squaw vino (Partridge berry), 

1 lb.; juniper berries, 8 oz. Pour boiling 
water over, and let stand for 24 hours ; 
strain, anil again pour boiliug water on 
the ingredients; let macerate for 12 
hours, then express and filter through 
paper, so that the whole will make 3 


gal., to which add 3J lb. of sugar, 1 \ gal. 
molasses, G oz. tincture of peach kernels, 
3 oz. tincture of prickly ash berries, 
2 qt. alcohol. 

IBXjE ACHIKTG\—Til cachin g is the 
art of whitening or decolorizing sub¬ 
stances. It may be conveniently divided 
into the following heads : — 

Albumen,—Leon Murut is the in¬ 
ventor of a curious process of bleaching 
blood-albumen by tile electric light. 
By a long exposure to this, the colouring 
matter of the albumen is said to be 
destroyed gradually, until n product 13 
obtained which is .almost us white us 
egg-albumen. The usual process fur 
obtaining blood-albumen is followed, and 
when the albumen is separated from the 
blood, it is exposed to the electric light, 
either while still in the liquid state or 
when dried. By means of lenses, or 
reflectors, the light is projected from 
the lamps on the albumen, if the latter 
is in the liquid state, the exposure to 
the light is done in the drying stoves, 
where the albumen is placed in shallow 
trays, the light being projected on the 
surface. These trays are made of glass, 
in order to allow the rays to penetrate 
into the interior ; 24 hours’ exposure is 
said to produce complete docolorization. 
(Sec also p. 8.) 

Animal Fibres. — (1) Animal 
fibres which have to lie bleached with 
peroxide of hydrogen must first be sub¬ 
jected to a treatment which renders 
them fit to be perfectly soaked with the 
solution. All fat, suet, and nncleanli- 
uess must bo taken off*. The best 
methods of doing this arc soap baths and 
3 to 5 per cent, carbonate of ammonia 
solutions, and in some cases other sol¬ 
vents, sucli as sulphide of carbon, ben¬ 
zine, ether, &o. For bleaching, the 
solution of peroxide of hydrogen, which 
is 3 per cent, by weight, or 10 pci* cent, 
by volume, is neutralized by means of a 
few drops of ammonia, and then used us 
a bleaching bath. If the bleaching lias 
to be continuous, it is recommended to 
use several baths of different strengths, 
in which the goods are passed, beginning 
from the weaker bath. The light litre 
to bo kept off, and the temperature 
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must not rise above, 77° F. (25° C.). 
Another method is to dip the cleaned 
gomls in the solution of peroxide of 
hydrogen, in which they are left until 
soaked, ami are then exposed to dry in a 
draught, the temperature not to rise 
above 08° F. (20 u C.) The bleaching 
takes place energetically by the evapo¬ 
ration of the water and subsequent con¬ 
centration of the peroxide. 

(2) The use of bisulphite of soda lias 
proved to he superior to the old method 
of bleaching in sulphur ovens. The 
process with the bisulphite requires (i 
to 8 hours, and therefore the sulphur 
bleachers have been slow to adopt, it, 
the sulphur method occupying leas time. 
The following suggestions are rondo :— 
Prepare on ordinary dilute solution of 
Soda bisulphite, with the necessary 
quantity of sulphuric acid, and use the 
following apparatus, which is on the 
same principle as that used in thu 
cotton bleaching process in the Harlow 
kiors. A large cask, with sullicient 
strength to withsland some steam 
pressure, is previously blind with 
thoroughly moistened libra and tightly 
pressed in. Tile prepared solution of 
soda bisulphite anil sulphuric acid, not 
marking more than 7° IV. is allowed to 
enter and soak through the whole let of 
fibre; after 5 or 10 minutes’ contact, 
steam is turned on, which presses tiro 
solution through the perforated pipe 
in tile centre of the cask and out of the 
apparatus. The fibre is taken out and 
aired, by which the bleaching process 
u ill not be interrupted; and when 
nearly dry it is entered a second tlmn. 
Trohnbly 3 or 4 manipulations would 
suilire to finish the bleaching, and 
would not occupy more than 2 hours. 
The waste liquor is collected, and made 
up to the first strength for re-use. 
(’Textile Colourist. 3 ) 

Coral. —First well wash in very 
dilute hydrochloric acid (1 part Ii.P. 
acid to 80 water); then well rinse in 
water, then put into some chloride of 
lime and water. 

Cotton. —The bleaching of ('ofton 
goods has become a very large industry, 
and the processes iijvojyed ora too 


numerous and complicated to admit of 
lucid description here. The reader 
should refer to tho rmnplrte article 
on the subject in Blum’s ‘ Kncyloiiiedia,’ 
pp. 471-508. 

Esparto.—Esparto pulp for paper¬ 
making is bleached in the “ poacher ” 
by means of a solution of bleaching 
powder. .Some manufacturers hasten 
tiie process by adding a little hydro¬ 
chloric or sulphuric arid; others 
steam-heat the mass to about 90° V. 
(82° (J.); others put ill a small 
quantity of soda Iiicnrbimate. The 
quantity of blenching-] >ow<ler necessary 
depends on thu quality of the grass and 
the degree of boiling : 12 lb. per cwt. 
of esparto is a fair average. After being 
about 2 hours in the poacher, the al¬ 
most white pulp is drained in largo 
chests for 8 hours or longer, exposed to 
tiie action oflight, mid finally pressed to 
remove tho excess of liquor. 

Feathers. —(l)Tlw feathers are put 
into a hath of permanganate of potash, 
containing 4 to 5 parts piu’innngnnnli) 
to 1000 of water ; a solution of sulphate 
of magnesia of tho same atreiigth is 
ndilod, and it is heated H0° 1*'. (1)0 0 <’,) 
at the most. The leathers, previously 
washed, are put into thin hath, then 
taken out, rinsed, and passed through 
weak sulphuric acid at about ib” to 
li u Tw. (2) It is also possible to 
blench the fuatlicrs in a bath of 1 part 
barium peroxide in Ml) of ivator at 
80° F. (80° C.). Leave, <18 hours in thin 
solution, wash, puss through weak neid 
bath, and wash. (It) Feathers may bn 
bleached by ox)iosurii In the vapour of 
burning sulphur (sulphurous arid) in a 
moist, atmosphere,lull, it is usually neces¬ 
sary to remove tho oily mailers from 
them before they can be satisfjielorily m 
bleached. This may lie ivcceinplislied 
by immersing Ilium for a short, time in 
good naphtha or humane, rinsing in a 
second vessel of the same, and tliontughly 
drying by exposure to the air. This 
treatment does net injure the fentliera. 
(4) I’umxide of hydrogen is largely 
employed. The advantage it nO’ers is 
the oxidation and complete disappear¬ 
ance of the colour, without spoiling tho 
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structure of the feather. The feathers 
are first dipped in a solution of 1 to 2 
per cent, carbonate of ammonia in water, 
in which they are slightly agitated, 
and left for about 12 hours at G8 y l'\ 
(20° C.). The feathers are then taken 
through a tepid white soap bath, and 
well washed in water which is free of 
lime. The treatment with benzine and 
ether also gives good results. The 
bleaching bath is neutralized. Wood 
or metal vessels arc not recommended 
for the baths, and it is better to use 
earthenware vessels. When bleached, 
tho feathers are dried slowly at a low 
temperature in a draught, and are often 
beaten. A good result is obtained by 
dipping the bleached feathers in alcohol, 
which gives them a finer appearance. 
The succeeding operations are the same 
as by other processes. This method of 
bleaching feathers is saul to prove 
superior to all others. Blade spots are 
perfectly bleached after being exposed 
for some time. (5) The feathers are 
pi need for 3 to 4 hours in a tepid dilute 
solution of bichromate of potash, to 
which some nitric acid has been 
cautiously added. After this lapse of 
time, the feathers will have assumed il 
greenish hue, owing to the ohiomium 
oxide precipitated \ to remove this, they 
are placed in a dilute solution of 
sulphurous acid in water, when they 
become perfectly white. Care must be 
taken that the bichromate bath is not 
too strong, aud especially that excess of 
nitric acid be avoided. (6) The objec¬ 
tion attending the use of acid or alkaline 
baths is that they alter the texture of 
certain feathers. la Roy’s process, tho 
feathers are first soaped, and, after 
thorough washing,subjected to the action 
of ozone. By a succession of immersions 
in water and treatments with the gas, 
bleaching is effected without injury to 
the feathers. (7) Viol eb Duplot’s method 
rests on the fiict that feathers immersed 
in resinous essences (e.g. turpentines, 
oils of lavender, thyme, &c.) or bitumi¬ 
nous hydrocarbons, are bleached under 
the influence of light or heat. The 
feathers are kept in the vessels a longer 
or shorter time, according to degree of 


whiteness desired (generally about 3 or 
4 weuks), at a temperature of 86° F. 
(30° C.), and exposed to the light. (8) 
The common method is as follows. The 
feathers are first washed in soap lather 
well rubbed with the hands, and passed 
through clean scalding water. For 
white feathers, thoy are fir-4, exposed 
to the action of sun and dew for about a 
fortnight, washed in a hot bath contain¬ 
ing Spanish white (the softest and purest 
white chalk), and passed through 3 
clean waters; next they are blued by 
a rapid passage through a cold bath 
containing indigo j after this, they are 
sulphured by suspension in a sulphur¬ 
ing stove ; and are finally hung upon 
cords to dry, being occasionally shaken 
to open the fibres, (9) Naturalists 
clean stuffed bird-skins by covering 
them over with common starch made 
with cold water into a thin paste. Let 
this dry for a couple of days, then 
“fillip” it oil' gently, beginning at the 
bird’s head and going on regularly 
down to tho tail, which will leave the 
feathers beautifully “plumed.” 

Guttapercha. — Dissolve in 20 
times its weight of boiling benzol, ndd 
- 1 - part plaster of very good quality, 
and agitate occasionally. By reposing 
for 2 days, the plaster is deposited and 
carries with it all the impurities not 
soluble in benzol. The clear decanted 
liquid is introduced by small portions 
into twice its volume of ill) per mit. 
alcohol, agitating continually. During 
this operation the guttapercha is pre¬ 
cipitated as a pasty, perfectly white 
mass. The subsequent desiccation of 
the guttapercha requires several weeks* 
exposure to the air, but is accelerated 
by trituration in a mortar. 

Hair.—(l) The hair is left for 12 
hours in a solution of 3 parla carbonate 
of ammonia in 100 water at 80 3 F. 
(30° C.), then washed, washed again in 
soup, and completely scoured with 
another solution of carbonate of am¬ 
monia. The hair is afterwards dipped 
in the solution of peroxide oT hydrogen, 
which has been completely neutralized 
with ammonia. The hair is either luft 
iq the bath until mUficieuUy bleached, 
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or it is taken out, dried by ordinary 
temperature, and retaken through the 
bath. To ascertain if the baths bare 
become useless for further work, a few 
drops of permanganate of potash are 
added, and if the bath takes a permanent 
red colour its bleaching power is ex¬ 
hausted. Black hail- is riot bleached to 
perfection, it can only be bleached to 
light golil-yaibnv. The hair is then 
washed in water, and can be treated 
with alcohol. Warm solution and dry¬ 
ing in hot air are to be avoided. 

(2) A recipe stated to bleaeh human 
hair white instead of blonde or yellow. 
Mix I lb. hydrogen peroxide with 1 oz. 
ammonia; mix 4 oz. hydrogen peroxide 
with 1 oz. cream of tartar dissolved in 
1 oz. soda. Blend tho two solutions, 
and steep 1 lb. of the hair in it for 
8 hours. Then wash in clean water 
with 11 soapine ” in a bath of pottery or 
clay, and thoroughly dry, Hopoat the 
process 15 or IS times; but thoroughly 
mix and shako up tho hair after the 
12th and every succeeding time. 
Finally, draw tho hair through a solu¬ 
tion of blue aniline and alcohol. 

(3) A hot dilute solution of nitric 
ncid is most effectual. Brown hair, 
when carefully treated, is turned tho 
most brilliant golden, resembling golden 
spun glass. The method employed is 
to put the hair in a porcelain dish with 
dilute NO, HO (about 1 part strong 
acid to 10 of water), then gradually 
heat, and, as soon ns tho required shade 
is obtained, take out and wash. If tho 
ncid is too strong, or the heat too great, 
the fibre of the hair is spoiled. Dnrk- 
broyvn hair acquires generally a reddish 
colour, and black Imir will turn nearly 
white. 

Ivory.— (1) Ivory that has become 
yellow by exposure can be whitened by 
washing in a solution composed of 1 oz. 
of nitric acid and 10 oz. of soft water; 
apply with a rough brush; cleanse 
thoroughly in clean water; (2) or by 
rubbing the ivory with fine pumice and 
water, and while damp exposing it to 
the sun under a glass vessel. 

(3) Peroxide of hydrogen is used in 
Sheffield to bleach tho inferior ivory far 


knife handles. Tho mode of procedure 
is as follows:—Place, say, 2 qt. of the 
liquid in a stone pot, adding 4 oz. liq. 
auimou. fort (880' 3 ), immerse tho 

handles, and put over a common shop 

stove for 24 to 30 hours; the handles 
arc then taken out and gradually dried 
in the air, not too quickly, or they 
would split. Tho deep colour of the 
ivory is removed, and a beautiful 
pearly wliito ivory results when 

polished. The ivory is previously 

treated with a solution of common 
soda, to get rid of greasy matter, and 
open tile pores. 

Jute.—(1) The question of blench-, 
ing jute without injury has been studied 
fur a long time. All bleachers have 
boasted of being able to bleach it as 
well us, or even better, than linen and 
hemp, but all have found Hint tho 
bleaching was more apparent than real, 
ami that tho goods, after lying some 
months in tho warehouse, turned from 
white to yellow, and no longer offered 
any resistance. .Several imumfactuew, 
for want, of anything better, Imvo boon 
content with giving the jute a orenni 
shade, and for this purpose lliuy make 
use of rollers oyer which the hanks are 
hung, bo that their lower ends dip Into 
a weak chloride hath, very slightly 
wanned, for 30, 40, or DO minutes. 
The hunks are then passed into water, 
pressed ami dried in the air. 

Tho treatment of jute by complete 
submersion, air being excluded, is thu 
safest. Treatment on the roller with 
the intervention of air is tho most 
dangerous. The reason of this is that 
in the former ease tho bleaching is il 
slow oxidation, whilst in the latter it 
is tho result of flic rapid and energetic 
action of hypochloroua acid. It 1ms 
been tried, but without much success, 
to uso silicate of soda and chloride of 
Boda; chloride of limn is proforublu. 
But to get good while it is necessary 
to steep the jute alternately in a soap- 
bath, and in a solution of chloride of 
lime. The following arc directions for 
a so-called cream shade :—Immerse in n 
weak and lukewarm soap-bath for about 
10 minutes; after draining, immerse 
D 
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for 40 minutes at most, in a Lath of 
chloride of lime, not marking more than 
on the chlorimetur. 

The duration of the immersion may 
he variable, the quality of the jute and 
the shade which it is wished to obtain 
being the best guides. As for whites 
more decided than cream shades, they 
are produced in the same manner, but 
the duration of the steepings in the 
soap-lye and the chloride of lime is 
shortened, and these operations arc re¬ 
peated seveiul times in snccession. 
Whatever may be the shade at which 
the process is brought to an end, it is 
well to finish with two washings, the 
one in lukewarm and the other in cold 
water. The jute is then drained and 
dried at as low a temperature as pos¬ 
sible. It is recommended that during 
the steeping process the jute should be 
regularly but gently agitated, taking 
care not to bring it above the surface 
of the liquid. 

(■2) According to Scheuver, chloride 
of lime was at one time considered 
suitable for jute bleaching, but it was 
soon found that this reagent made the 
yarn hard and brittle, likewise re¬ 
moving, along with a portion of its 
solidity, that sillcy brightness which 
constitutes one of its principal merits. 
Hypochlorite of soda, on the contrary, 
by reason of the more rapid and uniform 
oxidation which takes place, can be 
employed at a high degree of con¬ 
centration without the resistance of 
the fibre being impaired. Its action 
has, however, to be regulated with 
care, on account of its powerful proper¬ 
ties as a reagent. Bleached jute would 
sutler by being plunged into a concen¬ 
trated solution of hypochlorite of soda, 
while such is not the case with jute in 
the unbleached state, in which the 
cellulose is protected in the earlier 
stages of the operation by the incrust- 
ing substance. It is the latter portion 
of the process (specially affecting the 
purification of the white) which is 
usually found to affect the solidity of 
the textile substance under treatment, 
even when the solution has not been a 
strong one, Therefore, Scheurer con¬ 


siders that, to save the fibre from the 
corrosive action of the hypochlorite, ife 
is necessary to diminish the force of the 
reagent, as the operations succeed each 
other, and to preserve a certain relation 
between the degree of concentration of 
the oxidizing liquid, and the quantity 
of the encrusting substance which re¬ 
mains to be destroyed. In this way a 
satisfactory white ia obtained, without 
prejudice to the textile substance 
operated upon. 

(fi) According to a patent taken out 
by T. G. Young, the jute is first soaked 
in a solution of a sulphide of an alkali, 
or alkaline earth, till sufficiently 
softened. It is then washed and sub¬ 
mitted to a bleaching agent composed 
of a solution of chlorine ami an alkali, 
other than chloride of lime, such as 
chlorine and soda, until the desired 
bleaching results arc obtained. 

Linen.—The same remarks apply 
here as to Cotton bleaching. (See 
Spoils’ * Encyclopaedia,’ p. 515.) 

Oils and Pats.—hinny plans of 
decolorizing oils arc in vogue:—(a) 
Exposure to sunlight in large white 
glass bottles; the oil soon becomes 
colourless, but acquires ail almost 
rancid flavour. ( b) Agitation with 2 per 
cent, of a solution of punmuiganate of 
potash; bleaches effectually, but also 
leaves a had llavour. (<;) The oil is first 
agitated with water containing gum, 
and to the emulsion thus formed, is 
added coarsely crushed wootl-ehavcoal; 
the whole is then slowly warmed to a 
degree not reaching ill‘2° F. (100° 0.), 
anil when cold, the oil is dissolved out 
by other or petroleum-spirit, and'-the 
latter is recovered liy distillation ; the 
result is good. ( d) A process much 
recommended is to pass nitrous acid gas 
through the oil. (A) The oil (500 parts) 
is clarified by addition of 50 parts of 
China-clay and 50 of water. (/) In 
some eases, it is found advisable to use 
the coagulation of albumen in clarifying 
oils. The oil to bo treated is mixed by 
agitation at the ordinary air-tempura- 
turc with a weak solution of albumen 
in water. The whole is then gradually 
heated, most conveniently by steam, and 
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when hot enough to coagulate the albu- 
TueH) this latter collects m clots, en- 
closing particles of impurity ; after the 
lapse of suflicient time, these clots sub¬ 
side, and the clarified oil is removed by 
decantation. The process is analogous 
to that of the refining of syrups by 
serum of blood. 

Many oils are partially or completely 
decolorized by filtration through, or 
agitatiou with, freshly-burnt aniiual- 
cJiaruuft] (bone-black). The apparatus 
for filtering is similar to that employed 
in sugar-refineries, mid consists essen¬ 
tially of tall wrought-iron cylinders 
filled with bone-blueIt, and provided 
with a steam-jacket to control their 
temperature. When the charcoal ceases 
to decolorize, it should be treated with 
some solvent (bisulphide of carbon, or 
petroleum-spirit) to remove the oil, 
before it is revivified by calcination. 

Most processes for the bleaching of 
oils depend upon the oxidization of the 
colouring matter by some suitable re¬ 
agent, chiefly evolving nascent oxygen 
in some form. There are, however, 
instances known ill which the colour is 
destroyed by a reducing ageut, such as 
sulphurous add, in an aqueous solution, 
as gas, or arising from the decomposition 
of an alkaline hyposulphite (c. g. that 
of soda) by a strong mineral acid, it 
may be laid down as a general rule that 
oils which have been burnt or charred 
by any previous process cannot be satis¬ 
factorily bleached. Experiment alone 
can determine the particular process 
best suited to any given oil, having 
regard to the purpose for which it is to 
be used. The utmost care is required 
in using any oxidation process for fats 
intended to be converted into soap, since 
if the fat be oxidized in any perceptible 
degree, as well as the colouring matter 
(i. o. if too much of the bleaching re¬ 
agent be used), the resulting soap will 
often be worse in colour than if the fat 
had not been bleached at all. 

Palm-oil and tallow are the two 
chief fats blenched by the soap-maker. 
Both may be bleached by pumping air 
htfo them in finely divided streams, 
while they are kept at about 180° to 


200° l'\ (82° to 93° G.). The colour of 
tallow may also be removed by boiling 
upon a solution of chloride of lima, or 
ol‘ chlorate of potash, to which a strong 
mineral acid lias been added. No 
more potassie chlorate than 0'1 per 
cent, on the tallow should be em¬ 
ployed. 

Experiment has shown that the colour 
of palm-oil may be quite destroyed by 
heat. To client this, the oil may ho 
kept for Homo hours at about 2UU° E, 
(J27 n G.), or it may be put into a clotted, 
horizontal, iron cylinder, and heated by 
a fire beneath up to about 404° E. (2-10° 
(J.), at which temperature the colour is 
destroyed. This process gives rise to 
most ollensive vapours, especially acro¬ 
lein, and necessitates the conduct of 
operations in a closed vessel, with suit¬ 
able means of condensing the vapours 
and rendering them innocuous. 

Palm-oil may also be very suitably 
bleached by bichromate of potash mid 
hydrochloric acid (Watts’ process). The 
oil is made as free as possible from im¬ 
purities, and, at about 120 Q -ld0° L r . 
(49° to 54° C,), ia agitated with a strong 
solution of bichromate of potash, con¬ 
taining about 1 lb. of Urn hall to every 
100 lb. of nil. To this is added enough 
hydrochloric acid to form sesquioMorido 
of chromium with all the chromium in 
the bichromate of potash, the quantity of 
liquid acid necessary of course varying 
with the amount of real acid contained 
in it, A slight excess of acid is rather 
nn advantage than otherwise. The 
process occupies about mi hour, after' 
which, subsidence mnovu* muni of tho 
chemicals, while subsequent agitation 
with hot water renders the oil quite 
pure enough for the soup-copper. (Spoils’ 
‘ Eiioyelopiudia.’) 

Paper pulp.—-(1) Tim washed sub- 
si .ntces arc put into a weak bath con¬ 
taining (ij- to 8 II). bleaching powder 
per 22 gal.; after (1 to 12 hours they 
are washed and boiled for 2 to 4 hours 
with carbonate of soda (1 oz, per gal.). 
If the fibres are very hard, they arc 
treated with sulphuric acid (J oz, per 
gal.), anil well drain oil before ladling 
with the soda, Finally they tiro placed 
I) 2 
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in a bath of 6^ to 8^ lb. of bleaching 
powder and If lb. of soda per 22 gal. 
for 4 to 6 hours. (2) The fibres are 
passed through an alkaline chlorine 
bath, containing excess of caustic 
alkali; 5 per cent, is used for linen, 
cotton, &c.; 25 per cent, for jute and 
other substances difficult to bleach. 
The temperature should not exceed 
122° F. (50° C.). The bath is readily 
made by adding excess of soda carbonate 
to chloride of lime. 

(3) Gas-bleaching half-stuff is almost 
indispensable for tho coarse linen rags 
so plentiful in Russia. The half-stuff 
must contain sufficient moisture, or the 
outside only will be bleached, and that 
but indifferently. An effective test of 
the moisture is to squeeze the stuff 
between the hands, when, if the pressure 
causes no escape of water, but leaves 
the mass with a damp appearance, 
bleaching may be proceeded with. It 
is conducted as follows :—Put 16001b. of 
the half-stuff loosely into a stone cham¬ 
ber, and lute all apertures. Into the 
leaden retort, connected with this cham¬ 
ber by leaden pipes, pour 3 pails of 
water and 66 lb, of common salt; stir 
thoroughly, add 05 lb. manganese, stir 
again, and close the retort. Next charge 
o leaden vessel with 119 lb. oil of vitriol, 
and let the acid drop into the retort 
containing the water, salt, and man¬ 
ganese, through a bell-mouthed bent 
siphon, which admits the vitriol while 
preventing the escape of gas. The acid 
should occupy 3 hours in dropping into 
the retort. Then heat the retort with 
steam for 7 hours, and allow 2 hours 
for the gas to escape up the factory 
chimney. For fine stuff, such as u wil- 
lowed ” rope, 1 hour extra must be 
allowed for the escape of the gas. The 
quantities of manganese, salt, and oil of 
vitriol used for the various “ stufTs ” 
(see Paper) are :— 

No. 1. (1600 lb. half-stuff): 50 lb. 
manganese, 50 lb. salt, 80 lb. vitriol. 

No. 3. (1600 lb. half-stuff): 60 lb. 
manganese, 60 lb. salt, 100 lb. vitriol. 

No. 4, (1600 lb. half-stuff) : 65 lb. 
manganese, 66 lb. salt, 119 lb. vitriol. 

Ropes, for copying paper (1400 lb. 


half-stuff): 81 lb. manganese, 91 lb. 
salt, 124 lb. vitriol. (Dunbar.) 

(4) For potching half-stuffs pre¬ 
viously gas bleached, the quantities 
are:— 

No. 1. (600 lb. stuff): 15 gal. chlorine 
at 44°. 

No. 3. (GOO lb. stuff): 20 gal. chlorine 
at 4£°. 

No. 4. (500 lb. stuff): 12 gal. chlorine 
at 5°. 

The quantities of half-stuff filled into 
the potching engine should be uniform, 
When the engine is filled, wash for 
some time with a finer wire than is 
used on the breaker. When thoroughly 
washed, raise the washer, and introduce 
the bleaching liquor. In the case of 
vitriol (concentrated sulphuric acid) 
being used, a small leaden vessel must 
be placed in such a position that tho 
vitriol will drop into the engine at the 
rate of 1 lb. in 20 minutes. The vitriol 
is previously diluted. When the bleach¬ 
ing is finished, the stuff is emptied into 
stone chests fitted with perforated zinc 
strainers at the bottom and back, and 
left for a fixed time. (Dunbar.) 

Paraffin.—The crude purafliu is 
filtered, and boiled for 2 hours with 
f> per cunt, of its weight of sodium sul¬ 
phide and sullieicnt water, ltia allowed 
to cool, so that the nm^s swimming ou 
tho top may become compact and be 
removed ; it is then washed with river 
water, pressed, and afterwards dissolved 
in 20 per cent, amyl-alcohol, the paraffin 
being left as n pasty amt pliable mass. 
It must remain for a time, and then be 
strongly pressed after filtering through 
bone-black, (I)e Molon.) 

Hag’S.—The bleaching of rags may 
he conducted like that of Esparto (see 
p. 31). In addition, the methods of gas- 
bleaching and sour-bleaching are some¬ 
times resorted to. The former, on 
account of the great inconvenience due 
to escape of chlorine, is rarely used ; the 
operation may be carried on in large 
chambers of brick and cement or stone, 
with a tight-fitting cover, connected by 
a stoneware pipe with the apparatus 
for generating the chlorine. This fast 
is obtained by heating black oxide of 
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manganese with hydrochloric (muriatic) 
acid, or a mixture of oxide of manganese 
and salt with sulphuric acid Sour- 
bleaching consists in alternate treat¬ 
ment of the rags with bleaching liquor 
and a weal: acid, usually m large chests, 
or drainers. Iu some mills, the half- 
staff is first well soaked with the bleach 
inf liquor, and then weak sulphuric or 
muriatic acid is run in , in others, the 
riversG order is observed. The most 
economical plan apparently would lie 
to first bleach as much as possible with 
the liquor alone, and then to add ail 
acid when this is nearly exhausted. 
(Spans’ 1 Encyclopaedia,’ p- 1492.) 

Shellac.—(1) By exposure in thin 
threads to the atmosphere. 

(2) 1 lb. of shellac is dissolved m 
4 lb. of very strong alcohol, 1 lb. of 
bleaching powder—containing at least 
20 per coat, bleaching chlorine—mixed 
into a paste with water, strained through 
linen, and the residue washed with 
water until the filtrate amounts to 1 lb. 
It is then mixed with a solution of car¬ 
bonate of potash m 3 parts of water 
until no further precipitate is produced 
The precipitate is separated by filtra¬ 
tion, the warm alcoholic solution of 
shellac is treated with hydrochloric 
acid until the mixture is decidedly acid. 
The shellac then separates as white clots, 
which are to bo washed until the water 
ceases to pass away milky, and then roiled 
out into thin strips upon a wot board. 

(3) The shellac, previously broken 
into small pieces, is put into a flask, 
alcohol of (VSSO sp. gr. is poured upon 
it, and the whole is gently iieated till 
the shellac is dissolved ; next, so much 
coarsely powdered animal-charcoal la 
added to the solution that the whole 
forms thin paste ; the ilask is closed 
almost air-tight, and exposed to gentle 
heat (e. g. the sun); in 8 to 14 days it 
should have a light yellowish-brown 
colour, and yield a clear pure polish on 
light woods. It is then filtered through 
coarse blotting-paper, for which purpose 
it is well to employ a tin funnel with 
double sides. The portion which first 
pastes through the filter may be pre¬ 
served separately, and used as a ground 


or first polish. Then some more spirit 
is poured over the charcoal upon tho 
filter, and the solution used ns a last 
coating. Shellac purified by animal 
charcoal has a brown-yellow colour, hut 
is perfectly clear and transparent; when 
diluted with alcohol, the colour is so 
slight that perfectly white wood may 
be polished with it. 

Silk. — (1) Lyons process. Tho 
bleach is an aqua regifq prepared by 
mixing 5 parts ofniurinlicncid with 1 of 
nitric acid. Before being used, the mix¬ 
ture is left for at least, 4 or 5 days at a 
gentle heal, about 77°F.(25 Q C.). IVlicit 
it is to he used, it is to bo diluted with 
about 15 times its measure of water, so 
us to stand ut 3° to 4° TV. This dilu¬ 
tion is effected in largo square tanks, 
cut out of grit-stone. Tile temperature 
of the liquid should he between (iS° and 
85° F. (20° to 29J° C.). Tho skeins 
being placed upon rods, they are plunged 
into the bath and worked without 
stopping, turning them quickly or 
drawing them from one end of tho 
trough to Dio other. The process is 
generally complete in Jhour; but it is 
often at an end in 10 minutes and oven 
less, according to ciraiinstniiccs. An 
soon as tho blenching is complete, the 
silk must he taken out, for a too pro¬ 
longed stay in the acid would he very 
injurious. After being partially de¬ 
colorized, it would next lie dyed yellow, 
and in a permanent manner This 
treatment, therefore, demands groat 
care. Silks of difi’erent kinds should 
never be treated together, ns they do 
not blench with the same speed. As 
soon as the desired effect, is obtained, 
the silks are withdrawn and miniorseil 
successively in 2 troughs full of water, 
in order to remove every (.nice of ueul 
without delay, They tire then ready 
for storing Some prefer to work in 
the cold, ns safer, though slower. 
Guiiiun, Marniiv, and Bonnet employ, 
instead of the aqua regia, a hath soured 
with nitm-sulphuric acid, i.o. sulphuric 
acid which has been allowed to absorb 
nitrous vapours (ora sol ution of chamber 
crystals). Chlorate of potash is also 
used with mineral acids. 
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(2) The method with peroxide of 
hydrogen is :—The silk is first treated 
with soap baths, and then boiled with 
concentrated soap solution, in order to 
deprive it of its gum. It is then treated 
with carbonate of ammonia. The pro¬ 
cess for bleaching is the same as that 
for bleaching hair (q. v.) t After bleach¬ 
ing, a treatment in alcohol, to which 
some glycerine has been added, is re¬ 
commended. 

(3) Guiuon proposes to bleach Tnssah 
silk by steeping in soda-lye at 3° 15., 
and at the heat of 212° If. (100° C.). 
It loses its gum aud 12 per cent, of its 
weight, and is rendered white without 
loss of lustre. The treatment must not 
last longer than \ hour. The silk is 
then washed, and passed through dilute 
sulphuric acid. The fibre is not injured, 
but the affinity for colours is reduced, 

(4) Piihingid and Bedu are inventors 
of the following process for depriving 
raw Tussnh silk of its natural colour, 
and rendering it capable of being dyed in 
all shades by ordinary methods:—The 
silk, after being deprived of its skin by 
the ordinary method, is entered into a 
bromine solution of a degree of con¬ 
centration varying with the colour of 
the silk. In this bath it is left for 
J hour. The silk is then entered into a 
bath containing a dilute solution of mi 
acid, and in this it is also loft for £ 
hour. Several bromine and acid baths 
may be necessary. Tartaric and citric 
acids give the best result. They can, 
however, be substituted by alkaline 
solutions, of which carbonate of soda is 
considered the best. Sulphides and 
acid sulphides and also sulphurous acid 
can be employed for the second bath. 

(3) Lccouteur and Girard’s method of 
bleaching Tussnh silk. For 1 lb,: In a 
cold oxygenated bath (35 pints am¬ 
monia, ^ volume oxygen) the silk is left 
for 24 hours. The bath is then heated 
up to 122° F. (50° C.) and kept for 12 
hours at this temperature. The same 
operation is repeated with a new bath, 
after which the silk is washed m a soap 
bath and rinsed with cold water. A 
bath containing binoxide of barium in 
suspension, through which carbonic acid 


is passed, after addition of a little bi. 
chromate of ammonia, gives the same 
results. 

(G) The following is a summary of 
Moyret’s remarks on silk bleaching :_ 

Silk yarn. Scouring with weak 
caustic alkalies.—These, viz. caustic 
potasli and soda (caustic ammonia has 
no action), are the most active, but, at 
the same time, the most dangerous, to 
employ, since with prolonged action 
especially in the case of line silks, the 
fibre itself is attacked. They are used 
however, and with success too, for 
scouring the coarser anil fancy kinds of 
silks. The hanks of silk are hung on, 
sticks, and worked in a tub containing 
the scouring liquor, as in woollen yarn 
scouring. For 100 lb. silk, a solufciou 
of 3 to 4 lb. solid caustic alkali in about 
300 gal. water heated to 140° F. (GO 0 
C.) is used, and tho yarn is turned 
during £ hour. It is then well washed 
and beaten. Tins plan is advantageous 
for coarse fancy silks, since it dissolves 
oft v tho fine down of tho fibres. For 
these qualities, tho total loss in scouring 
is 10 to 12 per cent, of tho weight of 
raw silk. 

.Scouring with Alkaline Carbonates,— 
This method, still used in China, has, 
notwithstanding its economy, almost 
entirely disappeared from European 
establishments on account of certain 
practical difficulties. The silk yarn is 
worked for 1 to 1$ hour, in a bath 
heated to 185° F. (85° 0.) containing 
for 100 lb. silk, 10 to 12 lb. soda 
crystals. At first, tho silk swells lip 
and becomes gelatinous, then the outer 
envelope dissolves off, the fibre thereby 
becomes finer aud more lustrous. It is 
sufficiently scoured when it produces a 
rustling noise on being rubbed with the 
nail ] it is then washed 2 or 3 times 
with tepid water. The loss varies from 
18 to 28 per cent. Bosides tho delicacy 
of this moth ml, it is inconvenient not to 
be able to boil the silk without great 
risk, while experience has shown that 
boiling will give in many respects a 
better article. 

Scouring with Soap.—This is ♦pre¬ 
eminently tho bpst motho^ since it 
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preserves and oven increases the valued 
properties of silk, such us feel, brill iancy, 
&e. ‘ the soap used, however, should 
always bo of the best quality. In the 
north of Europe, soft potash soaps, 
generally made from linseed oil, are 
used; m the south, hard soda soaps 
made from olive and other oils are pre¬ 
ferred. Of late years, soap made from 
oleio acid has been more and more em¬ 
ployed. Those soaps arc to be preferred 
which wash off best and leave an agree¬ 
able odour. In general, those made 
from oleic acid and linseed oil wash 
off best; then follow the soaps made 
from olive oil, suet, &c. (containing 
stearic and mnrgavic acids); last, and 
worst in this respect, comes palm-oil 
soap, which, on this account, lias been 
almost entirely given up, notwithstand¬ 
ing its agreeable odour, for scouring 
silks which are to be subsequently dyed, 
oleic acid soap may be recommended; 
but for those destined to remain wiiite, 
e good olive-oil soap is host. In the 
latter case, two operations are neces¬ 
sary, “ imgumming ” (tlcjtmmimja), ami 
“ boiling.” For “ungumming,” a boiling 
solution of 33 lb, soap to 100 lb. sill; is 
used, the 3 'arn beiug worked m this, 
from J to £ hour. Previous to placing 
the silk in this bath, however, it should 
be softened in a weak solution of soda 
crystals, or better still, of hydrochloric 
acid, and should bo washed. For “boil¬ 
ing,” the same bath may he used (if 
not too strongly charged with silk- 
glue), except for the purest whites, or 
when the raw silk is coloured ; in these 
cases, a fresh bath is imperative. The 
yarn is lifted from the ungumming 
bath, and allowed to drain ; the hanks 
are then wrung, sewn up in coarse 
hempen bags or “ pockets,” and boiled, 
during 2 to 3 hours, with a solution of 
17 lb. soap per 100 lb. silk. The yarn 
is then rinsed in a weak, tepid solution 
of soda crystals, to avoid the precipita¬ 
tion of any fatty compounds on the silk, 
after which it is rinsed in cold water. 
For Japanese and Chinese silks, the loss 
may vary from 16 to 22 per cent.; for 
European silks, 25 to 27 per cent. 

Scouring with Acids.—Moyvot finds 


that an aqueous sol'utt iront; - (2) Or 
percent, of phosphoric or'lifted as 
has an action similar to that of the 
weak alkalies. Milk, previously moist¬ 
ened witli dilute tepid hydrochloric 
acid to free it from lime, is ungumvned, 
after boiling for 3 hours in the pockets 
with tlio above solutions. The process, 
however, Inis not been adopted, owing 
to the fact that the silk is not rendered 
so white, and is not so capable of being 
properly weighted afterwards. 

tidk Yarn Blenching and Tinting ,— 
After scouring, the yarn is opened out, 
to be hung on sticks, and worked in a 
bath containing 10 lb. soap per 100 11). 
silk, nt a temperature of 120° to 110° 
l 1 '. (49° to (J0° 0.) ; it is then drained 
and straightened out, ready for being 
sulphured. Tlio total amount of good 
olivo-oil soap required to scour silk for 
while, varies from 50 to (10 per cold of 
the weight of tlio latter in the raw 
btato. 

.Sulphuring,—For this purpose, the 
hanks, while still damp and well 
straightened out, are hung in the 
sulphur chamber (which is ol the sumo 
construction as tiiat for woollen blench¬ 
ing), and are thorn exposed to the fumes 
of horning sulphur for 5 to li hours, or 
even over night. Afterwards, tlio silk 
is well rinsed in a weak tepid solution 
of soda crystals, in order (o wash out 
tiie fiuipliurous nnil sulphuric acids 
absorbed by tlio fibre. Tu ensure the 
thorough expulsion of the former, it is 
customary to hang the rinsed banka, 
after wringing out the water, m a stove 
heated to 85° to 100° If. (211° to 38° C.). 
With reference to the blenching of aillc 
by sulphurous acid, Moyret’s opinion 
seems to bo that’probably it does not 
act directly in destroying the colouring 
matter of tliu fibre; hut that along 
with the formation of sulphuric acid 
there is also a production of ozone. 

Tinting.—This operation is necessary 
to hide the feint yellow him which tlio 
silk still retains. Unlike the analogous 
operation in use witli cotton and woo), 
the question hero is not always olio of 
simple blueing; to suit tlio tastes of the 
merchants, the silk is actually dyed in 
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The o. g. milk-white, 

(pure white), azure-whito 
(blueish-white), Chinese white (orange, 
yellowish anil purplish whites). To 
obtain pure white, a very weak neutral 
bath of ammoniacal cochineal and in¬ 
digo carmine is used, care being taken 
that the dye should not too rapidly lix 
itself on the fibre; to prevent this, a 
little ground chulk is added to the bath. 
A cold or slightly tepid solution of 
aniline violet, with addition of a little 
soap, is also very much used for this 
shade. To obtain Chinese white, a weak 
soapy solution of annatto may he em¬ 
ployed. After tinting, the silk is rinsed 
in fresh water and dried in a moderately 
warm stove, admitting as little light as 
possible. A passing reference must 
here be made to the wild or Tnssah 
silk, which it is not possible to bleach 
in the ordinary way; the process ^of 
Tessic du Mothay, however, yields very 
fair results. 

Scouring and Bleaching Woven Silk .— 
Beforo scouring, the goods are singed 
with the gas flame (as in cotton bleach¬ 
ing)* The scouring machine consists 
simply of a winch set over a wooden 
box or tub. As with the silk yarn, so 
here, there arc two operations, “ un- 
gumming ” ami li boiling,” both of 
which can be done with the same ma¬ 
chine. For ungumming, the piece is 
simply winched backwards and forwards, 
for about an hour, in an old boiling 
liquor at 212° F. (100° C.). After 
winding the piece on to the winch and 
allowing it to drip, the liquor is run 
off and the tub is refilled with fresh 
liquor, containing 30 to 40 per cent, of 
white soap, and heated to incipient 
boiling. The piece is then unwound, 
and again winched backwards and for¬ 
wards for about 2 hours; it is then re¬ 
wound on to the winch, and allowed to 
drip for ^ hour, when it is ready to be 
rinsed for dyeing in dark shades, or to 
be bleached for pale or white shades. 
Sometimes, in order to save time, the 
boiling is done in pockets as in the ease 
of silk yarn. For rinsing, the winch 
with the silk wound on it is transferred 
to another tub containing a weak solu¬ 


tion of soda crystals, whore it is un¬ 
wound and winched for £ hour, after 
which it. is removed to be streamed 
in running water, and beaten, till 
thoroughly clean and ready for dyeing, 
If for sulphuring, a fresh weak soan 
bath heated to 120° F. (49° C.) is given, 
instead of rinsing and, after draining, 
the pieces are hung in the sulphur 
stove. According to the degree of 
purity of white required, this soaping 
and sulphuring is repeated several 
times. (Spons* 1 Encyclopedia.’) 

Silver Dials.—Clean the dial by 
any ordinary means, tlieu black it over 
the flare of gas, continue heat till blauk 
burns off, then pickle in vitriol and 
water, 1 in 20. 

Sponge.—(1) Saturato in a quart 
of buttermilk for 24 hours, and rub 
between the hands. (2) Soak in dilute 
muriatic acid (1 acid to l£ water) for 
12 hours, wash well with water, to 
remove lime, then immerse it in a solu¬ 
tion of 2 lb. hyposulphite of soda in 
12 lb. water, to which 2 lb. muriatic 
acid has been added a moment before. 
After it is .sufficiently bleached, remove, 
wash again, and dry. (3) Soak for 
sevcval days jn cold water, renewing the 
water and squeezing Lho sponges occa¬ 
sionally. Then wash in warm water, 
and put into cold water acidulated with 
hydrochloric acid. Next dry, take out, 
and wash thoroughly in soft water; 
then immerse in an aqueous sulphurous 
acid (sp. gr. 1 • 031) for a week. After¬ 
wards wash in plenty of water, squeeze, 
and allow to dry in the air. (4) Soak 
in dilute hydrochloric acid to remove the 
lime, then wash in water, and place for 
10 minutes in a 2 per cent, soluf,ion of 
potassium permanganate. Their brown 
appearance on removal from this is duo 
to deposition of manganous oxide, which 
may be removed by steeping for about 
2 minutes in a 3 per cent, solution of 
oxalic acid, to which a little sulphuric 
acid has been added. As soon ns the 
sponges appear white, they are washed 
out in water to remove the acid. Very 
dilute sulphuric acid may replace the 
oxalic acid, (5) First wash in tepftl 
water, and then in a solution of hydro* 
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chloric aciii (5 to. per litre = 5 0. dr, 
per 7 pints), which frees the pores from 
carbonate of lime; next immerse for 
2i hours in a solution composed of 5 
pints hydrochloric acid in 100 of 
water, with addition of 6 pints hypo¬ 
sulphite of soda. (Iilondcau.) 

Starch.—Potato starch is largely 
bleached by the application of sulphuric 
acid, this being absolutely requisite 
when the potatoes are at all decayed. 
After the use of the sulphuric acid, any 
remaining traces of acid must be neu¬ 
tralized by ammonia or milk of lime, 
fixed caustic alkalies being inadmissible. 
Chlorine is also much used for bleaching 
starch, usually as a solution of calcium 
chloride in water soured by the addition 
of sulphuric acid ; this and some other 
salts cause the grains to swell, and 
render them soluble in cold water. Sal 
ammoniac is another favourite ngent.— 
(Spons’ ‘Encyclopaedia.’) 

Straw.—On a small scale, with such 
an article as a straw hat, a bonnet, a 
basket, &c., the following method may 
be followed(1) The straw, having 
been well washed with weak soda lye, 
is rinsed in plenty of dean water, lightly 
shaken, &c.; remove superfluous mois¬ 
ture, and place, supported on a stick, 
under a large glazed earthenware pan 
(turned upside down). A very small 
pipkin, capable of holding about ) pint, 
is now placed on the fire, and about 
h oz. of roll brimstone placed in it. 
When the brimstone is all melted, a 
light is applied to it, so ns to cause it 
to catch fire. The pipkin, with the 
inflamed sulphur, is now placed under 
the glazed pan in such a position ns not 
t,a scorch the article to be bleached. 
The spaces between the pan and the 
table or floor on which it rests, must 
be carefully closed with damp cloths 
placed around to prevent the escape of 
the sulphurous aobl gas, produced by 
the combustion of the sulphur. In 
about 2 hours the pan may be removed, 
when the straw will bo found nicely 
bleached. N.B.—This operation had 
better be performed out of doors, as the 
sulphurous acid gas, which is set free 
on lifting the pan, is extremely irri¬ 


tating to the chest and throat. (2) Or 
the articles, having been washed as 
before, may bo placed for an hour in 
weak chloride of lima water, and then 
hung out on a liuo to dry slowly. The 
chloride of lime water should bo made 
by mixing 1 part (by weight) of chloride 
of lime with 20 of water, agitating the 
mixture with a stick until all the 
particles of chloride of lime are tho¬ 
roughly broken up, allowing the mix¬ 
ture to settle, and pouring oil' the clear 
portion from tho dregs for use. (3) In 
Tuscany, whore a considerable amount 
of straw is bleached, tho straw is selected 
while tho wheat is boarded, and tho 
grains still in n soft milky state. In order 
to ensure tho requisite fineness, tho corn 
is sown very thickly, so that the straws 
are in a dwindled condition. The straws 
are cut, spread out for 2 or 3 days, to 
dry out the sap, tied up in bundles and 
stacked to allow all muisture to dry elf. 
They are then again spread out, exposed 
to the dew am! atmosphere, turned over 
several times, and watered witli eloim 
water. After this, the lower joints are 
cut oil; the chosen portions exposed to 
the action of steam in a steam vat, 
which further decolorizes them, and 
lastly bleached by exposing to sul¬ 
phurous acid vapours in dosed cham¬ 
bers. (4-) In this country, tho straw is 
prepared by acting upon ordinary mate¬ 
rials ; first, with a solution of caustic 
soda, boiling, by which a considerable 
portion of tho organic matter ami 
natural varnish is disintegrated; after 
this it is washed well to remove all tho 
material which tho alkali dissolves, and 
then exposed to tho action of sulphurous 
acid or chlorino in closed vessels, (5) 
Kurrcr Estates that straw may bo econo¬ 
mically whitened by being steeped 
repeatedly in boiling water and very 
weak alkali, and, after all the soluble 
matters aro in this way removed, by 
treating alternately with very dilute 
solutions of chloride of lime and sul¬ 
phurous acid vapour, until decoloration 
has boon effected. This method, though 
tedious, is said to bo very effectual for 
divesting the straw of Its natural var¬ 
nish, which renders it very brittle. 
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(6) About 9 oz. of permanganate of 
potash are dissolved in 1 gal. of warm 
water. This is done in an earthenware 
vessel, and cold water is then added until 
the liquid takes a dark-red colour. The 
straw is loft for about 6 hours in a 
tepid and weak solution of soda crystals. 
It is then washed carefully and intro¬ 
duced into the permanganate solution, 
in which it is continually agitated. As 
soon as it has taken a light-brown 
colour, it is dipped in cold water, then 
in a bath of bisulphite of soda, strong 
enough to be smelled. In this bath the 
straw is left for 15 minutes, and when 
takeu out it is perfectly white. (7) 
Soak the goods iu caustic soda, and 
afterwards use chloride of liiuo, or 
Javelle water (chloride of potash). The 
excess of chlorine is afterwards removed 
by hyposulphite of soda (autiohlor). 

Wax.—(1) Melt the wax in a jar, 
and put into it powdered nitrate of soda 
(Chili saltpetre) in the proportion of 
I oz. to the lb. of wax \ afterwards add, 
by degrees, 2 oz. to the lb. of sulphurio 
aujd, diluted with 10 times its weight of 
water, keeping the wax warm and stir¬ 
ring the while. Let it staud a short 
time, ami then fill up the jar with hot 
water, and allow the whole to cool. 
The wax should thou be white. After¬ 
wards wash with water to remove any 
nitric neid that may remain, as it would 
make the wax yellow, 

(2) Molt the wax with about 3 per 
cent, of water in a bright copper vessel, 
preferably heated by steam, and when 
the whole is liquid, and has boiled for a 
few minutes, withdraw the heat. Then 
spriukle over it some oil of vitriol in 
the proportion of 3 oz. or 4 oz. (fluid) 
to every cwt. of wax. Be careful in 
doing this, as if done carelessly the 
melted wax will froth up and boil over. 
The oil of vitriol should be scattered 
over the whole surface. Cover it over, 
and allow it to settle. Then skim it 
gently with a hot ladle and bale it into 
Vermels to cool. Take care not to disturb 
the sediment, To bleach the wax, 
expose it iu thin flakes to the action of 
the sun, wind, and vain. Sometimes it 
is advisable to change the surface ex¬ 


posed by y run citing it, and again making 
it into thin flakes. 6 * 

(3) Wax for caud lc-making is bleached 
by being melted iu hot water or by steam 
in a wooden or tinned-copper vessel 
It is allowed to settle, aud the wax? 
superstratum is run oft’ while fluid into 
a wooden trough, having a row of per. 
for at ions iu the bottom, by which it 
is distributed upon horizontal wooden 
cylinders revolving with their lower 
portions surrounded by cold water, 
The ribbons or fibres made ill this wav 
arc exposed to the bleaching action of 
the atmosphere and sunlight, being 
frequently moistened aud turned over 
during the process. It ia necessary to 
guard against wind, which might scatter 
the shreds • lienee large cloth covers 
are kept, in readiness. The operation is 
continued till the wax becomes perfectly 
white. It is usually conducted in 
Britain between April and September, 
the weather not- being propitious at 
other seasons. In Franco, it is cus¬ 
tomary to add a little cream of tartar 
or alum to Iho water in which the wax 
is mol tod, whereby tlin bleaching is 
much curtailed. Bleaching agents like 
chlorine render wax unfit for candle- 
making. (Spoils* 1 ICiicyulopaidin.*) 

Wool.—Thu same remarks apply to 
the bleaching of wool and woollen 
fabrics as to cotton and linen. (See 
Spons* £ Encyclopaedia,’ p. 508.) 

BOILER iarCRUSTATIONS. 
—This subject, of such important inte¬ 
rest to all users of steam, has been ably 
discussed by Rowan, in a paper read 
before the British Association in 1870. 

Croce Calvert’s previous experiments 
showed that iron and steal wore rapidly 
corroded whan simply immersed in sea¬ 
water. Iron immersed in water con¬ 
taining carbonic acid oxidized rapidly; 
but when subjected to the action of 
dry oxygen or dry carbonic acid gas, 
there was no appreciable action on the 
surface of the metal. In damp oxygon, 
there was Sufficient oxidation to just 
call for mention • in damp carbonic add, 
thero was a formation of white car¬ 
bonate of iron; a mix turn of tho*two 
gases in the dry state produced no 
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cft'ect; but rapid oxidation occurred in 
the presence of damp oxygon and damp 
carbonic acid. Calvert also found that 
distilled water, free from air unci as 
pure as could be obtained, exercised 
little effect upon iron, though it dis¬ 
solved lead to a small amount; distilled 
water, aerated, acted, however, in a 
rapid manner upon lead. Wagner found 
that the presence of the chlorides of 
uramonium, barium, calcium, magnes¬ 
ium, potassium, and sodium in tiie 
water, more or less largely increased 
the production of rust, and he found 
also that the corrosive action of these 
salts was considerably stimulated if the 
water held in solution air and carbonic 
acid. Chloride of magnesium appears 
to he the moat active agent cf corrosion 
when alone, but combinations of the 
other chlorides are also very destructive, 
even when formed of those—o. g. bar¬ 
ium, calcium, sodium — which singly 
have little or no corrosive action on iron 
at a temperature of if 12° K. (100° 0.). 
The presence of au alkali, however, such 
os ordinary commercial potash or soda, 
appears to protect the iron from the 
action of the water oven in tho presence 
of air and carbonic add. liut the most 
destructive agent appears to be distilled 
•water in the presence of air aud car¬ 
bonic acid. 

Summed up, Rowan's paper amounts 
to this i That it is the presence of air 
or gases in tho distilled water, and also 
in the ordinary “ pure ” natural waters, 
which enables them to corrode tho 
mctnl of the boilers in which they are 
used; but that when water is distilled 
free from air, it has practically lost all 
corroding power. This dictum strikes 
at the views of those engineers who 
suggest that the condensed steam should 
be aiirated, and with equal strength at 
what is known as tho aero-stcam-engino, 
Warsop’s principle, m which air is 
forced into the boiler. 

Land boilers are affected by corrosion 
equally with those used oil board ship; 
but m the former case remedies can be 
applied which m the latter ease are im¬ 
possible. In marine boilers are found 
ft variety of corrosive notions depending 


to a groat extent on the uso of fresh 
water, with moro or less (or nonoat all) 
sea water. The only marine boilers 
using fresh water exclusively arc Rowan 
& Horton’s and I'crkins’, though sonic 
of the ordinary boilers have been occa¬ 
sionally tried with fresh water, the 
result being a rapid corrosion. Although 
fresh water is “exclusively” used in 
tho [intent boilers mentioned, it is found 
practically impossible to prevent a small 
quantity of sea water finding its way 
into them; but, in the absence of 
analyses, it is unknown to wlwt extent 
this leakage takes place. I’erkins seeks 
to exclude all sea water and all oil nr 
grease of any kind, and if these desi¬ 
derata can be attained, the corrosion 
cannot he of any great importance ; hut 
still there will, Jiovvan thinks, bo some, 
lor the condensation of tho sleiun takes 
place in the presence of a small umnimt 
of air, and some of it is sure to ho mixed 
with the water forced into the boiler. 
.Stingl some time back made resonrehes 
on tho action of grease in steam boilers, 
and cinne to the conclusion that the 
fatty acids were potent factors in pro¬ 
ducing corrosion in steam boilers. Stingl 
uol only demonsl rated that the bitty 
acids wuro the cause of the rapid" cor¬ 
rosion in a certain boiler, hut by a 
process of purification and filtration of 
the xnmo water lie showed tho exact 
amount of injury worked by them. In 
cases where grease ranches the boiler, it 
can also carry with it particles of other 
matters, and these, apparently liy gal¬ 
vanic action, do mischief'—a sfntumunt 
which, in spite of tho incredulity of 
some engineers,'Rowan considers is well 
established. In connection with sonic 
laiiil boilers which used Glasgow water 
first, and afterwards Loch Katrine! 
water, Rowan furnishes soma interest¬ 
ing facts, from which it would seem 
tiiat while “ pare " sutural waters act 
destructively upon boiler plates whan 
used at starting a new boiler, they aro 
innocuous when employed after tho 
boiler has received a scale either from 
■ho previous uso of a calcareous water 
or from June pumped into it fur tho 
purpose. Thus u boiler a|. I’ort JJumlas, 
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which had been worked with ordi¬ 
nary hard river water, continued to 
work for years when supplied with 
Loch Katrine water, without showing 
signs of corrosion; but a set of new 
boilers at the same works, which were 
fed with Loch Katrine water from the 
commencement, required new tubes in 
a very short time. Similar results have 
been experienced elsewhere. The boilers 
in question were working high-pressure 
engines, so that no condensed water was 
fed to them, and neither grease nor other 
corrosive agent was put into them. 
Hence the effects observed are attributed 
solely to the water. Now, in Loch 
Katrine water there is nothing that can 
account for the corrosive action, save 
that it contains 7 to 8 cub. in. of gas 
to the gallon (about 3 of which are 
oxygon). It is a remarkably pure 
natural water, almost perfectly, soft, 
and containing no mineral matter with 
which the carbonic acid and oxygen can 
combine. The corrosion in the boilers 
in question was checked and prevented 
by feeding them each morning for a 
time with a wash of lime and water, 
for the lime, hardening on the plates 
from the heat, effectually preserved the 
iron from the effects of the pure water 
in the presence of carbonic acid and 
oxygen. Rowan quotes the cases men¬ 
tioned by Miller, in ouo of which a set 
of boilers worked for 4 years with sea¬ 
water, using the injection condenser, 
exhibited no signs of damage either from 
incrustation or corrosion, sufficient time 
being allowed for “scaling ” at the 
end of eacli voyage ; but when the in¬ 
jection condenser was replaced by a 
surface condenser, and fresh water, sup¬ 
plemented by occasional supplies from 
the sea, was fed to the boilers, they 
speedily lost the protecting crust, mid 
became corroded with pits and blotches 
in the well-known form. The explana¬ 
tion of the action ia found by some in 
the belief that by repeated distillation 
the water becomes altered—that is, it 
is split up, the oxygen attacking the 
metal of the plates, while the hydrogen 
escapes, Rowan, however, points out 
that the water, in the enso in question, 


never was genuine distilled water. R 
was fresh water to start with, supple¬ 
mented by supplies of sea water, so that 
it always had a considerable amount of 
carbonic acid and oxygen in solution- 
and besides, when put into the boiler 
it commenced to dissolve the chloride 
of sodium in the salt scale formed by 
the sea water. In short, Rowan’s con¬ 
tention is, that the scale was dissolved 
off, and that the “ distilled ” water con¬ 
taining air accordingly was free to 
attack the iron. But when sea water 
is introduced into boilers as a supple¬ 
mentary feed, the plates, being clean 
are liable to be damaged by the action 
of hydrochloric acid set free by the de¬ 
composition of chloride of magnesium. 
It is also not improbable tlmt carbonic 
acid is set free by the mutual decom¬ 
position of sulphate of magnesia and 
carbonate of lime; banco the action of 
these acids, combined with high tem¬ 
perature and pressure, is sufficient to 
account for most of the corrosion, in 
Rowan’s opinion. 

As to the suggested remedies. Zinc 
has been shown, especially on the Con¬ 
tinent, to be an excellent anti-corrosive 
iu those eases where decomposed grease, 
or fatty acid, is the destroying agent; 
but its usefulness is confined to land 
boilers, or to those marine boilers in 
which fresh or distilled water is alone 
used ; for zinc is attacked by sea water, 
and chloride of zinc is formed, and 
would, if the assumptions above made 
are correct, merely add to the im¬ 
purities and evils to bo avoided. Filter¬ 
ing the feed is an excellent precaution, 
and should be universally adopted; but 
to prevent the corrosive notion in marine 
and other boilers of substances which 
no filtering can arrest, Rowan thinks 
nothing better can be suggested than 
forming on the interior surfaces an 
artificial coating of calcium sulphate 
and magnesium hydrate, in proportions 
varying with the pressure carried in 
the boiler. The mixture can be easily 
fed in in the form of a thin whitewash 
with fresh water; but to obtain the 
best results it should he supplied atiiho 
commencement of the boiler’s career. 



BOlLtiR ENCRUSTATION^. 


U 


before corrosion has unfitted the sur¬ 
faces of the plates for the adherence of 
the protective co.it. It is claimed that 
when once hardened by heat., the arti¬ 
ficial scale thus made with fresh water 
cannot be dissolved by fresh water, and 
is not likely to be affected by the small 
quantity of sea water which may leak 
in; tint its thickness is quite under 
control; and that it is safe and free 
from the trouble attending the keeping 
up of a salt scale. 

A writer in Le Technoloyisia dis¬ 
cusses the processes employed to prevent 
boiler incrustations under 3 classes:— 
(i) chemical, (2) chemical and me¬ 
chanical combined, (3) physical. 

Chemical Processes .—These consist in 
the use of certain solvent substances 
introduced into the boiler to precipitate 
salts contained in the water. The mm- 
adhevent, muddy deposits thus formed 
from the calcareous matter are from 
time to time removed, that they may 
not by their presence bo an obstacle to 
the action of heat. Colouring matters, 
dyewoods, and in general all woods con¬ 
taining tannin, can be used for the 
purpose, when the waters contain 
neither sulphates nor chloride*. Various 
other products having for base feoula, 
lime, and baryta, are also employed 
with success ; but the constitution of 
the substances used should be suited to 
the nature of the water. The chief in¬ 
convenience in using these products is 
that most of them corrode the boiler¬ 
plates, and produce a froth iu the water 
with which they are mixed, containing 
precipitated fragments, which, in con¬ 
sequence of their small size, are readily 
carried by the steam into the valves 
and cylinders of the engine, where they 
may injure the joints through frictiou, 
and cause an escape of the steam. 

Chcmko-Mechanical Processes. — In 
the processes just referred to, it is of 
course necessary to open the boiler in 
order to remove the deposits, and this 
may sometimes require a stoppage of 
work for au entire day. This disadvan¬ 
tage ^ would be obviated if, instead of 
putting the nnti-ealeareous matters 
into the boilers, they were put in the 


feed water, au<l this water filtered (after 
heating) before being introduced into 
the boiler. The Ciiomin do For rhi Non! 
Co. have used apparatus of this kind for 
several years, the precipitating matters 
being mixed, by mechanical agitation, 
with the feed water in large reservoirs. 
When the mixture is sulliuiently com¬ 
plete, the muddy water is decanted 
during 10 or 12 hours, and filtered 
previous to use. 

Physical Processes .—By heating the 
water to a high temperature, it is 
possibly to purify it from all the sedi¬ 
mentary matters contained in it. These 
mat tors are decomposed and precipi¬ 
tated, and cannot adhere to the walla 
of the vessel containing them till the 
temperature of the water is lowered, 
The temperatures at which the cal¬ 
careous matters are precipitated are 
the following:— 

Carbonates oflimo, between 17(3° ami 
248° F. (80° to 120° 0.). 

Sulphates of lime, between 28 t-° ami 
302° F. (140° to 150° (J.). 

Chlorides of magnesium, between 212° 
and 257° F. (100° to 123° 0,). 

Chlorides of sodium, between 302° 
and :i‘2U 0 F. (100° to 10 <P 0.). 

When the water coniains only car¬ 
bonates of lime, it sail ices to bent to a 
temperature of about 212° F, (10U°(!.), 
which may easily bo obtained from the 
exhaust steam of the oiigiat', and with 
ordinary air-pressure. When the water 
contains sulphates of lime or chlorides 
of sodium or of magnesium, as sea¬ 
water, it must be raised to a higher 
temperature, which has to be obtained 
by heating under pressure. In this 
case, the steam must be taken from tlm 
boiler—a fact which proves obstructive 
to the general use of such apparatus. 

In the Alsace *Sooiety of lfingiticors it 
was mentioned, not long ago, that the 
gases proceeding from n furnace which 
was furnished with heating-pipes had a 
temperature of 194° I?. (90° C.). These 
piped received water nfc a temperature 
of 08° F. (20° O.), and Ibis water was 
heated by the diTerence of temperature 
of the external gases and the water, 
viz,, 70° C. It is evident that if, in 
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tins work, a dejector apparatus had 
been employed to lieat water to 302° F. 
(15U° C.)j there would have been a 
considerable excess in expenditure of 
fuel; it would no longer have been the 
gases which heated tlio heating-pipes, 
hut the water in the heating-pipes 
which heated the gases. 

This constitutes the principal objec¬ 
tion to such apparatus. Wherever 
boilers are heated directly without re¬ 
turn of dame, such as the Field and 
Belleville boilers, it is not disadvan¬ 
tageous to employ them. It might 
happen that the economy of fuel arising 
from the absence of calcareous deposits 
in the interior of boilers (as in tubular 
boilers) would compensate, or more 
than compensate, for the defects just 
pointed out. Careful experiments could 
alone determine this. A few special 
forms of dejector apparatus will now 
be described. 

Dumcry’s Dejector.—This apparatus 
is based on the principle that in a liquid 
which is in general ebullition, all the 
substances in suspension in the mass 
arc, while the ebullition lasts, carried 
to the surface and remain there. The 
mode in which Dumcry removes theso 
foreign substances will be understood 
from Figs. (5 and 7. The dejector 
consists of an iron cylinder, having at 
its ripper part vortical ribs, in .serpen¬ 
tine form, against which the water cir¬ 
culates. These terminate in a horizon¬ 
tal disc, which forms, with them, closed 
passages. The water outers the appa¬ 
ratus by the tubuluro A, and circulates 
about the partitions a f b, and c, passing 
out by tlio tubuluro B. The water 
taken from the boiler at its upper part 
by means of a diaphragm, which causes 
it to be inflected horizontally, is restored 
to the boiler at its lower part; in pass¬ 
ing among the partitions in the dejec¬ 
tor it is freed of the foreign matters 
held in suspension. These matters, 
immediately on leaving the liquid vein, 
fall to the bottom of the apparatus, 
from which they can be easily removed 
by the stopcock d. 

Lugand and Bassere’s Dejector.—This 
pimple apparatus (Fig, 8) consists of 


a cast-iron vessel, with a cover, which 
forms, with the sides of the vessel 
an annular space. The injected water 
arrives by a tubuluro, and traverses a 
plate pierced with small holes, which 
divide the liquid inlo threads, and these 
in their fall, are acted on by full-pr es , 
sure steam, which couics from a boiler 
and fills all the space not occupied with 
water. The writer is thus raised to a 
tempemturo of more than 212° p, 
(10U° 0.). The calcareous salts pass 
to the granular state, and are deposited 
at the bottom, whence they can be re¬ 
moved when necessary, and the puri¬ 
fied water is decanted into tho annular 
space, from which it passes out by a 
tubuluro to tho lower part of the 
boiler. To avoid loss of bout, tho appa¬ 
ratus is surrounded by some non-con¬ 
ducting substance. 

Fariimux’s Dejector.—This consists 
of a vertical column, A (Fig. 0), con¬ 
taining n series of dividing discs, li; 
the water is injecLed at tlio upper part, 
and passes successively through all the 
plates before reaching the vessel (J, 
where it is decanted. In the passage 
through tho plates it is divided into a 
greaL number of streamlets, which are 
heated by steam coining from tho boiler 
through L). The water, heated uiul 
decanted, leaves the apparatus by K. 
Tho chief diilerencc between this appa¬ 
ratus and the preceding consists in tho 
increased number of plates. 

Potoz’s Dejector.—This is .shown in 
Figs. 10, 11, anil 12, and, like that of 
Fariiuiux, contains a column A, with a 
number of perforated discs d. In tho 
interior of the column is a vertical pipe 
s, which crosses the discs, and serves for 
the escape of the water. 3team outers 
the apparatus by tho orifice and meets 
the water which arrives at the base of 
tlio column by the orilico a. This water 
passing upward through the series of 
discs, traverses a lilter, and descends 
by the central pipe s, while a quantity 
of steam collects in the chamber at tlio 
top. The extraction of deposits from 
tho apparatus is eiVuctud by the orifice 
P. Potez sometimes places his appa* 
ratus in tho interior of the cylindrical 



from various authorities may convey 
some information. 

The minister of public works in 
France recently ordered an investiga¬ 
tion into Lesueur’s method of prevent¬ 
ing boiler incrustations. This consists 
in introducing into the boiler some 
small ingots or clippings of zinc; it is 
then observed that the usual earthy 


The zinc is converted into a white 
onrfchy mass, principally oxide of zinc, 
No trncq of zinc can ho detected in the 
water, mid there ia very little in tho 
ordinary incrustation, us the oxide of 
zinc forms a separate deposit, Experi¬ 
ence has shown that about 2 lb. of 
zinc per month per horse-power is 
suUicient, The action of tho zinc, being 
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in contact with the iron boiler plate, is 
probably electrical, and, if hydrogen be 
evolved in small bubbles, it would he 
sullicient to account for the deposit 
being non-adherent and friable. 

G. E. Davis, inspector of chemical 
works, draws attention to the fact that 
the incrustation of the inner surface of 
a boiler is frequently caused by the use 
of water whieh would not be suspected 
of any such power, and points out the 
danger of using water which lias been 
condensed from the boiling down of 
organic substances. Many nostrums 
have been brought forward, and claims 
made on their behalf that they would 
prevent incrustation, but most are ab¬ 
solutely worthless, if not injurious. 
Boiler “scales ” nearly everywhere are 
principally composed of sulphate of 
lime, and he made a number of experi¬ 
ments to try and find some substance 
which should neutralize the action of 
that substance on the boiler plates. 
After many trials, he came to the con¬ 
clusion that tribaaic phosphate of soda, 
known to commerce as “ tripsa,” is the 
best of all preparations. It absorbs 
the free carbonic acid in the water, and, 
acting upon the sulphate of lime, pre¬ 
cipitates it with the mud to the bottom 
of the boiler. In one case where this 
preparation was used, the boiler was 
worked for 5 months without being 
elenned, and only the very slightest 
deposit, which could be easily displaced 
by a touch, was formed, 

J. Waugh asserts that neither com¬ 
pounds, glycerine, nor galvanic action 
will prevent incrustation, and that the 
best course is to have a separate vessel 
in which to heat the water before it 
passes into the boiler. In this way the 
feed water can be raised to a tempera¬ 
ture of 212° F. (100° C.), and after¬ 
wards to 300° F. (149° G.); and while 
the carbonates of lime and magnesia 
will be precipitated in the one vessel, 
the sulphate of lime will be precipitated 
in the other—the result being that, 
however impure the water, there will 
be no incrustation. 

Dingier'a Pohjt, Journal, says, A boiler 
with clean plates yielded with 1 lb. 


coal 7*5 lb. steam, after two montfa 
only G*4 lb. steam, or a decrease of jy 
per cent. At the same time the boik r * 
bad suffered by continual working 
Suppose a boiler free from inside crust 
would yield a saving of only 5 per cent 
in fuel (and this figure is taken ven- 
low compared with practical experi¬ 
ments), it would be at the same time a 
saving of 1 £cJ. per cub. yd. of water, 

If the cleaning of 1 cub. yd. of water 
therefore costs less than this alone 
would be an advantage. For a long 
time, efforts have been made to find 
some means for this purpose, aud we have 
reached good results with lime and 
chloride of barium, as well as with 
magnesia preparations. But these pre. 
parations have many disadvantages, / 
Corrosion of the boiler iron and muriatic ? 
acid gas have been detected. Chloride 
of calcium, which is formed by rising 
chloride of barium, increases the boiling- 
point considerably, and diminishea the 
elasticity of steam; while the sulphate of 
soda, resulting from the use of carbonate 
of soda, is coni]ilutely ineffectual against 
the boiler iron, It increases the boiling- 
point of water less than all other salts, 
and diminishes likewise the elasticity sf 
steam. (Wullncr.) 

In using magnesia preparations the 
precipitation is only very slowly and 
incompletely effected—one part of the«. 
magnesia will be covered by the slush 
and the formed carbonate of magnesia in & 
such a way, that it can no more dissolve 
in water and have any effect (Dinglcr's 
Polyt. Journal , 1877-78). The use of 
carbonate of soda is also cheaper than all 
other above-mentioned substances. One , 
milligramme equivalent sulphate of lime 
in 1 litre = G8 <jrm. sulphate of lime in 
1 cub. «i. requiring for decomposition: 
120 gr. (86-88 per cent,) chloride of 
barium of commerce—cost, 0 ‘Qd. 

Or 50 gr. magnesia preparation—cost, 

Id. 

Or 55 gr. (96-98 per cent.) carbonate 
*—cost, 0 ’ 41c/. The proportions of cost 
by using chloride of barium, magnesia 
preparation, carbonate of soda will he 
6:5:4. 

By far the most important recent 
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addition to existing information on the 
siihject of boilcv-incrustntions is con¬ 
tained in a paper read by W. Ivisou 
Macadam, before the Society of Chemical 
Industry, on the results of examinations 
of the chemical composition of steam- 
roisine- waters, and of the incrustations 
formed from them, with notes on the 
action of the materials commonly used 
as anti-inornstators, and on the various 
processes for softening water for steam 
purposes. Following is an abstract of 
the main facts. 

Waters used for steam-raising pur¬ 
poses generally contain much solid 
matter in solution, and not unfrequontly 
insoluble materials in suspension. Those 
solid constituents, whether in solution 
or suspension, consist partly of salts 


anil are partly organic in nature. The 
waters are derived from many sources, 
springs or rivers, pit discharges, sewage, 
sea water and surface water. The 
following analyses show the chemical 
composition of some samples. 

From these results it is scon that the 
waters usually hold in solution much 
saline matter, and are divisible into 
(1) those containing calcium carbonate, 
and (2) those having a proportion of 
calcic sulphate in solution. The pit 
waters, especially those obtained from 
shale ami coal scams, frequently contain 
large amounts of the acid sulphates of 
iron and alumina, and prove most 
hurtful to iron plates. Sewage im¬ 
pregnated waters have a considerable 
proportion of oily and fatty matters, 


Table A.—Waters obtained from Rivers and Loch. 


— 

i River. 

Loch. J 

River. 1 

River. 

Total Saline Matter. 

«r. 

2 •5(5 

fir- 
1 ’28 

K r * 

4 72 

yr. 

9-92 

Total Organic Matter. 

0-68 

0-3G 1 

1 • I(! 

4-Iff 

Total Solid Matter 

3-2+ 

1-04 

5 • 88 

14'38 

Chlorine . 

WSM 

0-25 

0-25 

0-7 r> 

Calcic Carbonate. 

■SB 

O'30 

1-40 

4'00 

Calcic Sulphate .. 

H9 

0'22 

0-43 

O'30 


Table II.—Waters obtained from Wells. 


— 

1 Town 
Snnply, 
Rain 
Water 
and 
Well. 

| 

Well. 

Well. 

Well, 
Cm ml, 
ami 
Town 
Supply. 

: 

Will. 

Welt. 


gr. 

gf*. 

gr, 

gr. 1 

gr. 

gr. 

Total Saline Matter 

15-68 

64-00 

58-24 

25-60 

24-0(5 

10 • 24 

Total Organic Matter 

3'20 

7-04 

9-28 

12’ 1G 

. 

ti-72 

G-oa 

Total Solid Matter .. 

18-88 

71-04 

G7-52 

37-70 

31-68 

10-32 

Chlorine .. 

2-5 

24-8 


3-75 

2-75 

1-7 

Calcic Carbonate 

13-18 

21,-04 

43-GG 

14-36 

7-14 

2-44 

Calcic Sulphate 

1-03 

19-21 

8-24 

7-12 

1 

9-23 

0-31 
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Table C,—Waters obtaiued from Pits. 


—. 

Tits. 

Quarry. 

Pits. 

Pit anti 
Surface. 

Pits. 

Pits and 
burn. 


gr. 

mm 

B''. 

Sr. 

pr. 

KT. 

Total Saline Matter 

24-US 


20*48 

31 * 08 

35-G4 

50*88 

Total Organic Matter 

2*88 

1|S[ 

3*20 

4*28 

11*20 

y *28 

Total Solid Mutter .. 

26 • 06 

1G*0G 

23-GS 

35-9G 

40*84 

00*16 

Chlorine. 1 

1*5 

2*75 

2'0 

1*3 

2*0 

2*0 

Calcic Carbonate 

18*21 

3*42 

8*43 

12*21! 

18*50 

12*27 

Calcic Sulphate 

4*31 

4*06 

0 '54 

14*33 

12*21 

20*54 


Table D.—Sewage-Impregnated Waters. 


— 

Burn. 

Burn. 

Lodi, 

Total Saline Matter. 

Total Organic Matter. 

sr. 

15*30 

G *40 

81'. 

2G-5B 

G-72 

Bn 

15*08 

0*40 

Total Solid Matter 

21*76 

32*28 

to 

to 

- o 

CO 

Chlorine .. 

Calcic Carbonate. 

Calcic Sulphate. 

8*7 

6*16 

10*00 

7*0 

5* Cl 
10*32 

5*0 

12*21 

0*34 


with soda salts in solution, and are not 
advisable for boiler supply. At the 
same time it should bo mentioned that 
Buell waters are in much repute with 
practical engineers, on account of their 
scouring properties, and it is by no 
means uncommon where these waters 
can he obtained to regularly employ 
them for cleaning purposes. Were the 
use of the waters restricted in this way, 
little damage might accrue, but their 
systematic employment should not he 
allowed, on account of the deleterious 
effect of the oily constituents. 

Pit waters and surface waters are 
liable to contain matter in suspension, 
and this increases very greatly the 
difficulties of dealing with the water. 
Waters derived from coal-pits, and 
containing coal-dust in minute portions, 
or those obtained from shale pits, and 
having suspended sharp clean particles 


of shale, can be used with advantage, if 
not acid ; but waters containing earthy 
impurities or suspended chalk should 
not be employed. The presence of coal 
and shale dust in water tends to give a 
scale 01 deposit much less hard in 
.structure than would otherwise be the 
case, and may sometimes even cause the 
incrustation to become a loose mud. 
Surface waters from the neighbour¬ 
hood of chemical works, especially those 
■where sulphuric, sulphurous, or hydro¬ 
chloric acids are made or evolved, as in 
alkali, manure, and paraffin works, or 
in the vicinity of burning bings of 
ironstone or blues, generally contain 
much free acid in solution, and are 
most injurious as feed waters, The 
drainings from blues or coal slacks ami 
from shale refuse contain acid sulphates 
of iron and alumina, and should litft be 
employed, The same remark applies 
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to burnt or unbnrnfc sulphur ore (iron 
pyrites), or copper pyrites. 

Moss waters, or waters derived from 
sources where jjeat abounds, are of 
first-class quality for boiler purposes. 
These waters almost invariably contain 
a small quantity of saline matter in 
solution, amt what little deposit is 
formed is in the condition of a mud, 


much mixed with organic vegetable 
matter, and readily removed by the 
blow-off cock. 

The composition of the incrustation 
left by these waters is given in Tables 
E and F; they will be seen to divide 
themselves into n carbonate class and a 
sulphate class, the latter being much 
the more common of the two. 


Table E.—Boiler Incrustations.—Carbonate Class. 
No Auti-incrustator used. 


— 

Well. 

River. 

Spring. 

Well and 
Town 
Supply. 

Elver. 

Ferric Oxide (FugO s ) .. .. . .1 

Aluminic Oxide (Al.,0,) .. 

7-46 

2-OG 

2-36 

2-48 

2-96 

Calcic Carbonate (CiiCOj) .. 

32-16 

74-25 

50-04 

62-95 

75-92 

Calcic Sulphate (C'aS0 4 ) 

5'G-t 

3-08 

29-76 

20-80 

3-16 

Magnetic Carbonate (MgC0 3 ) 

20-04 

3-76 

10-84 

7-24 

10-16 

Soclic Salts, &g. 

3-31 

1 ■ 15 

0-80 

0-86 

0-84 

Silica (Si0 2 ). 

1G-94 

8-50 

4-28 

3-7(1 

4-04 

Organic Matter . 

7-70 

3-02 

0-48 

0-12 

0-22 

Moisture . 

6-78 

3-10 

1 *2il 

1*22 

1-53 

Total .. .. 

100-05 

90-88 

09-84 

99-43 

09-73 


Table F.—Boiler Incrustations,—Sulphate Class. 
No Anti-incrustator used. 



Pits 

and 

Sur- 

Quarry 

and 

Quarry 

Pits 

and 

Sur- 

Won. 

Em 

n. 




face 

Water. 

Water. 


faco 
Wator. 







Ferric Oxide (Fe 3 0 3 ) ..'I 

Aluminic Oxide (A l 2 0 3 ) .. / 

4-64 

3 

56 

2-88 

2 

92 

5 

04 

1 

08 

4 

00 

Calcic Carbonate (OaCO,,) 

1-22 

26 

56 

17-31 

10 

45 

25 

62 

0 

72 

1 

21 

Magnetic Carbonate (MgCO a ) 

10-30 

23 

18 

18-04 

17 

32 

5 

50 

18 

40 

5 

00 

Calcic Sulphate (OaSO.,) 

78-32 

38 

16 

53-76 

39 

28 

55 

512 

50 

28 

50 

36 

Sodic Salts, &c. . 

Silica (SiO,) . 

0-64 

1 

75 

0-54 

0 

86 

0 

oo 

0 

5(3 

0 

21 

3-22 

5 

42 

4'36 

21 

62 

5 

2(5 

<J 

46 

30 

22 

Organic Matter . 

0-50 

0 

12 

0-33 

0 

17 

0 

30 

<2 

04 

0 

68 

Moisture 

0-72 

1 

04 

0-78 

1 

18 

1 

34 

i 

07 

1 

88 

■ Total. 

99 • 08 

99 

I 

100-02 

99 

I! 

100 

30 

100 

41 

100 

22 


12 2 
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boiler incrustations. 


Carbonate scales are usually more 
brittle than sulphate deposits, which 
tend to toughness in fracture. The 
carbonate deposits occasionally appear 
as a pulverulent mass somewhat re¬ 
sembling chalk in consistence. Very 
much depends on the method of reducing 
the tiring before cleaning. If the fire 
be drawn and the water run off whilst 
the Hues are hot, the deposit becomes 
dry and tough, and very difficult to 
remove. On the other hand, where the 
water is allowed to remain to cool 
slowly before any attempt is made to 
remove tho deposit, the scale is more 
easily detached, and less chipping is 
necessary. 

Pit waters are frequently acid in 
character, from the presence in solution 
of the sulphates of alumina and iron, 
derived from the oxidation of the 
pyrites present in the coal or shale. 
The scale or deposit left in the boiler 
always contains much iron as oxide, 
whilst the calcic carbonate is converted 
either totally or partially into sulphate. 
The analysis of a deposit from a boiler 
fed with acid pit water illustrates these 
changes;—• 

Table G.—Incrustation,—Acid 
Pit Water Used. 


Calcic Carbonate 

23 

■4G 

Calcic Sulphate 

3G 

■28 

Ferric Oxide .. 

27 

■88 

Magnesic Carbonate 

2 

'78 

Insoluble matter 

5 

■01 

Moisture. 

3 

■9G 


100' 

■00 


In the above incrustation, the acidity 
of the feed water was overcome by the 
addition of extra fresh water containing 
calcium carbonate, so that the ferric 
oxide must havo been present in the feed 
water. Had no extra water been used, 
or had such been of a permanently 
hard nature, much damage must have 
been done to the boiler plates by the 
employment of this water. 

Sea water, especially when heated, 
has much action on iron and other 
metals. This is due more especially 
to the decomposition of the chloride of 


magnesia contained in the water. An 
analysis of the incrustation formed on 
the salt-water pipes supplying hot 
water to a large hydropathic establish¬ 
ment will illustrate the composition of 
such deposits:— 

Table II.—Deposit from Salt-water 
Pipes. 

Calcic Carbonate .. p , 2*20 

Ferric Oxide. 83*80 

Magncsic Carbonate 
Insoluble Matter .. ,. 5*28 

Organic Matter .. 1 

Moisture. j 

100*00 

Macadam finds it impossible to con¬ 
sider even a large proportion of the 
many and various substances from time 
to time introduced to prevent or destroy 
boiler scale or incrustation. Very many 
of the patents arc absolutely worthless, 
some decidedly hurtful or dangerous. 
He throws the more common bodies into 
classes, and offers the following notes 
on their properties, dividing the subject 
under two heads; The first and more 
crude method being tho employment of 
an anti-incrustator placed inside the 
boiler; whilst the second takes in the 
various methods of softening and re¬ 
moving deleterious substances before 
the water is admitted into tho heating 
chamber. Some of the anti-incrustntors 
profess to remove scale by chemical 
means—in other words, to dissolve the 
hard calcareous deposit. These sub¬ 
stances are not in general favour, and 
rightly so, as it is found that the 
regular employment of such bodies 
causes much damage to boiler plates 
and to the brass and gun-metal fittings 
of the cylinders. The larger number 
of anti-incrustators profess to prevent 
the formation of a scale rather than its 
removal, and although, after a time, 
they may cause the previously-formed 
scale to break up and be easily removed, 
yet such is traceable as much to 
mechanical means as to chemical action. 
The probable explanation is that tho 
iron plates being more readily ex¬ 
panded on the application of heat, or 
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more readily cooled on the withdrawal 
of the fire, cause unequal expansion in 
the incrustation, and consequent Assur¬ 
ing. The cracks, from the presence of 
a preventive anti-inernstator, are not 
repaired, and so in course of time the 
old scale is broken up aud removed 
from the boiler. 

The anti-incrustatora can bo con¬ 
sidered in the following classes: (1) 
Saline; (2) Fats and Oils; (3) Paraffin 
and Paraffin Products; (4) Other 
Organic Substances (including the 
gelatinous group). 

Saline Anti-Incrust.ators—The most 
common substance in this class is soda 
ash, or the more pure sodu crystals. 
These two substances are regularly 
sold at very largo profits to manu¬ 
facturers, and receive very many names 


The scale formed where soda crystals 
arc used is frequently very hard, and 
difficult to remove. The chemical 
composition of this class of incrustation 
is given in Table L 
Acids and mixtures intended to liber¬ 
ate such, as oil of vitriol and common 
Balt (G. E. Davis, m papers read before 
the Manchester Scientific and Mech¬ 
anical Soc., 1879, p. 30), should never 
be employed, on account of the solvent 
action they have on iron, brass, &e. 
Barium chlorida forms the insoluble 
sulphate of barium, which, sinking to 
the bottom of the boiler, adds greatly 
to the scale. Davis, in the paper above 
quoted, recommends “tripsa” (thotri- 
basic sodic phosphate), and states that 
he has obtained good results from its 
use. He, however, does not state the 


Table I.—Boiler Incrustations,—Carbonate of Soda used in Boiler. 


— 

Well. 

Town Supply, 

Well. 

Ferric Oxide (Fe 2 0 3 ) ,, ,A 

Aluminic Oxide (A) 2 0 3 ) .J 

1-9S 

0-84 

3-44 

Calcic Carbonate (CuC0 3 ). 

34 • f>7 

63-04 

9-52 

Magnesic Carbonate (JlgC'Oj) 

23-84 

5-32 

10-88 

Calcic Sulphate (CaS0 4 ). 

25-88 

1-44 

48-20 

Sodic Sulphate, &o. (Nn 2 SO.) .. 

(1-41 

4-45 

10-02 

Silica (SiO.) . 

5-54 

10-34 

5'3U 

Organic Matter. 

0- 25 

1-09 

0-32 

Moisture . 

1-34 

2-53 

3-OS 

Total „ 

99-89 

99-65 

99-80 


in the trade. One sample, commonly 
ami extensively in use in aud about 
London, consists simply of soda crystals 
roughly coated with litmus powder, 
and yet this simple addition gives a 
profit to the maker enormously greater 
than could possibly he obtained for the 
body if sold for what it in reality is. 
The action of this substance depends on 
the interchange of acids with the cal¬ 
cium sulphate, yielding a proportion of 
sulphate of soda, which principally 
remains in solution and passes off by 
the blovcock, but is also found in 
varying proportions in the incrustation, 


cost, nor does he make any mention of 
the commercial value of the by-products, 
which might bo useful m manure manu¬ 
facture, if obtainable in quantity. 
Sulphites nro occasionally employed, 
Morgan’s compound Oolongs to this 
class. As far ns Macadam can lenin, 
they not well with salt water, giving a 
soft sludge, which should bo readily 
removed by the ldowcock. IIo analysed 
the sediment from the boiler of a steum- 
tug which had been using Morgan’s 
solution for about 10 days. The results 
gave an indication of the action of the 
compound. The boiler had boon in 
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work for a week without any anti- 
incrustator, and a certain amount of 
hard scale had been formed, an analysis 
of which is also given :— 


Table J.— (a) Boiler Incrustation.— 
Sea Water. 


Calcic Carbonate 

.. 42-55 

Calcic Sulphate 

.. 35-99 

Ferric Oxide .. 

3'G2 

Magnesic Carbonate 

... 4-23 

Magnetic Chloride .. 

0-24 

Soda Salts, &c. 

0-6-t 

Organic Mattel* 

3-19 

Moisture .. 

l-li8 

Insoluble Matter .. 

7-81 


100-00 

(b) Sediment from 

Boiler. 

ulphito Anti-Incrustator 

—Sea Water 

Calcic Sulphate 

.. 75-01 

Ferric Oxide .. 

0-92 

Magncsic Sulphate .. 

2-19 

Magnesia Chloride .. 

.. 1'33 

Soda Salts 

5-48 

Organic Matter ., 

0-02 

Moisturo. 

.. 7-73 

Insoluble Matter .. 

.. 0-G2 


100-00 


Fatty Anti-Incrustators.—Tallow is 
most usually employed, but tho coarser 
and low class oils also occasionally ii ml 
their way into the market. These sub¬ 


stances cannot he too strongly con . ; 
dimmed, as they are without doubt most 
hurtful. The oil or fat, at the tempera- 
lure to which it is exposed, is partly 
split up into fatty acids, which act upon 
ttic sides of the boiler or on brass fit¬ 
tings, and partly combines with the 
lime prusent m tho feed water, forming 
a lime soap, which, becoming attache! 
to tho plates, is burned, yielding a tough 
mass or sQjde, and causing very great 
loss of boat from Its lion-conductiva 
power. The analyses given in Table K 
show the presence of a very largo pro. 
portion of iron, and ns neither water 
supply contained appreciable quantities 
we arc compelled to go to the boiler 
plates ns tho source. That tallow should 
continue in uso seems extraordinary, as 
it is a well-known fact amongst prac¬ 
tical engineers that any little good that 
may lie done by tallow on stray occasions, 
as on entering a muddy river from the 
son, when a small quantity is said to bo 
advisable, is far over-balanced by the 
damage sustained by the boiler plates. 
The engineers of our largest railway 
companies and steamship lines unite in 
condemning the use of tallow ill boilers; 
they oven state that before a new loco¬ 
motive or stationary boiler can bo used 
without priming, steam must be raised in 
it several times, and tho water afterwards 
blown out, so as to got rid of the oil 
used in boring tho rivet holes, and that 


Table If.—Boiler Incrustations—Tallow employed. 


— 

Loch. 

Bltfcr, 

Ferric Oxide (Fg 2 0 3 ).*1 

Aluminic Oxide (A1„0,) ./ 

Calcic Carbonate (CaC0 3 ). 

Magncsic Carbonate (MgC0 3 ) 

Calcic Sulphate (CaS0 4 ) . 

Sodic Salts, &c. .. 

Silica (SiO„) „. .. .. .. ., 

*Orgnnic Matter . 

Moisturo . 

11-00 

5-92 

G"7(> 

1-52 

truce 

12*16 

58'50 

3 - 64 

25-72 

44-83 
6-44 
3-12 
0-44 
13-33 
3-80 
2'24 

Total . 

100-10 

99-92 


*0ily Matter . 

57-47 

3-20 
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coin may even be necessary before this from the mass. The largo amount of 
can be accomplished. calcium carbonate shows how little 

Much controversy has of late arisen change has taken place. In the table 
ns to the presence of oily nr fatty sub- of analyses given under this section, it 
stances in “scales” and “feed waters.” will bo observed that in one ciise the 


Macadam generally found considerable 
quantities in deposits derived from 
boilers where tallow was used, but it is 
most abundant on the inner surface of 
the crust and farthest from the (ire. 

No member of this senes should ho 
used in or about steam toilers, for even 
where employed as lubricants, they pass 
into the feed waters and cause much 
damage and annoyance. The analysis of 
a sediment from a condensed-steam tank, 
where tallow was nsod as a lubricant, 
iilu-tvatcs the very large amount of oil 
which can find its way into feed waters 
from such sources 

T.iLle L .—Sediment from Condonsod- 
Steam Tank. 

Tallow nsod as a lubricant. 

Ferric Oxide (FCjOj) .. 50’21 

Aluminic Oxide, Sic. (Al a 0 3 ) l - 07 
Calcic Carbonate (Cn00 3 ) 0 dll 

Magnosic Carbonate (MgCO,) 1 • ‘28 
Calcic Sulphate (OnSL),).. 1'4.) 

Cupric Oxide (CuO) O'88 

Sodic Salts, &c. O'11 

Silica (SiO,) . I'HH 

^Organic Matter .. 4l'9ll 

Moisture ., ,, ,, 0't>7 


Total .. 100'47 

*Oily Mattox 41-00 

The copper present was undoubtedly 
derived from the fittings, and along 
with tho ferric oxide shows very well 
the action of the fatty acids on tho 
rnetals. 

Paraffin and Paraffin Products. —- 
Paraffin oil, when introduced into boilers, 
causes the deposit thrown down by the 
water to take tho form of a soft mass 
of rounded particles, easily removable 
by the frequent uso of the bloivccick. 
It is evidently puroly mechanical in its 
action, for tho deposit shows on analysis 
a composition similar to that obtained 
by the evaporation of the water, whilst 
the oil can be detected and separated 


proportion of iron oxide is very large, 
but this was traced to tjio employment 
of tallow along with tile paraffin oil. 
After the animal fat hod been .stopped 
for some time, a new analysis gnvu tho 
pommtago of iron at a very much lower 
figure, and it 1ms since gradually fallen 
to a normal amount. I'nmilm oil soaks 
into scale which may have boon pre¬ 
viously formed in tho boiler, causing it 
to split up and be easily removed. The 
difficulty as to the. employment of this 
oil seems to bo that its searching action 
is so groat as to cansci the thorough 
cleansing of tho plates and consequent 
leakage at faulty joints. Its uso is un¬ 
attended by priming, and the amount 
of tho oil may be increased without, fear 
from this source. It is found necessary 
first to introduce, the oil when the boiler 
is empty, but. fiirt.lior supplies can bo 
afterwards added without this precau¬ 
tion. The employment of condensed 
waters should bo dispensed with where 
fatly oils arc employed tut lubricants, or 
paraffin may fin substll.ol.od, and tho use 
of the exhaust continued. Ore must, 
however, bo taken that tho lubricating 
oil used be perfectly free from paraffin 
scale, otherwise the latter, finding its 
way into the cylinders, will form a 
hard cake very similar to that obtained 
when tallow is used. To the presence 
of paraffin scalo may ho attributed much 
of tho feeling engineers have ngaiiist 
paraffin lubricants. Tho heavier oils 
can readily bo got free from thu scalo, 
and yet retain tho viscosity so nucussnry 
for high-prossiu'o engines, tho lighter 
lubricating oils being perfectly suitable 
for low-prossnro fittings. Several mix¬ 
tures of paraffin nil with tho fatty oils 
are to Iib obtained, but those have tho 
same disadvantage ns tallow, namely, 
tho formation of a Umo snap, which, 
however, is not so injurious in this rase, 
from the presence of thu paraffin oil. 

Tho soda for obtained during tho 
purification of crude paraffin oil, and 







56 


B0ILJ1B INOEBSTATIONB. 


Table M.—Boiler Incrustations.—Paraffin Oil employed. 



Well. 

Well. 

Well. 

Fcrrie Oxide (Fg 2 0 8 ) .. .. .. .s'! 

Aluminic Oxide (A1 4 0 3 ) .j 


2'12 

22-88 

Calcic Carbonate (CaC0 3 ). 


53'16 

1*91 

Magnesic Carbonate (MgCO a ) .. 

29'16 

20-03 

3-08 

Calcic Sulphate (CaS0 4 ) ». .. 

4-0-t 

10-52 

50-88 

Sodic Salts, &c. 1 

Silica (SiO a ) .. 

0-26 

0-56 

0-38 

13-88 

5-56 

10-66 

Organic Matter (including oil) .. .. 

0 -61 

5'44 

10-24 

Moisture .. . 

5-48 

2-03 

0-58 

Total . 

98'94 


99'89 


consisting partly of caustic soda and 
partly of carbonate, with a proportion 
of the tar acids from the crude shale 
oil, furnishes one well-known anti-in- 
crustator. Its action is both chemical 
and mechanical, and the tar acids seem 
to have little deleterious action on the 
iron plates. 

Table N.—Boiler Incrustation.—Paraffin 
Soda-liquor employed. 

Town Supply, 

- Rain Water, 

anti Well. 

Ferric Oxide (Fdj0 3 ) .. I 

Aluminic Oxide (A1 2 0 3 ) .. / 

Calcic Carbonate (CaC0 3 ) 84'86 

Magnesic Carbonate (MgC0 3 ) 1 • 7 G 
Calcic Sulphate (CaS0 4 ) .. 3 • 52 

Sodic Salts, &a .. 1’37 


Silica (SiO,) . 3'02 

Organic Matter. 1 • 213 

Moisture.. .. 1‘96 

Total „ 99-97 


Other Organic Compositions.—Peat 
or moss has been used in many cases 
with the best results, whilst with some 
waters potatoes act well. The residue 
in the boiler is soft, and the blowcock 
should be frequently used. Many other 
organic materials have from time to 
timo been m the market. They form 
an important class of substances, and 
many of them give good results. The 
analyses of the incrustations show an 


increase in the proportion of organic 
matter, but otherwise they do not 
materially differ from those obtained 
from the same waters when no anti-ia- 
crustator is used. 

These organic ’substances aro fre¬ 
quently mixed with salts, and have 
then the properties of both classes— 
that is to sny, chomioo] and mechanical 
actions. They are liable, however, when 
used with hard waters, to form some¬ 
what dense cakes, which become more 
or less hard, are charred, and cause 
overheating and consequent damage. 
This seems to bo due to an excess of 
the saline constituent, for natural sub¬ 
stances containing little .alkaline base 
in proportion to organic constituent do 
not seem to give similar results. The 
saline ingredient is generally caustic 
soda or soda ash. 

In this class ranks Baudet’s patent, 
which consists in adding to tho water 
sodic thiosulphate dissolved in raia 
water, and mixed with glycerine. The 
advantages claimed by tho patentee are 
a greater solubility for the calcic sul¬ 
phate, whilst the phosphates and car¬ 
bonates are precipitated and form a 
gelatinous mass with the glycerine. To 
the same series must also be added 
Bonnoville's patent, which consists of 
bario carbonate, amnionic nitrate, com¬ 
mon salt, and vegetable charcoal, a mix¬ 
ture which has tho double advantages 
of being complex and somewhat costly 
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Table 0.—Boiler Incrustations.—Organic Composition used. 


— 



Pita, 

Well. 

Pits. 

Pits. 

Pita. 

Ferric Oxide (Fc 2 0 3 ) .. .. 

Ahirainic Oxide (AljCh,') 

■ 


2-<34 

3-08 

14-00 

5-16 

1-68 

Calcic Carbonate (CaC0 3 ) .. 

29-28 


16-54 

44-32 

19-84 

16-00 

29-69 

Miwnesie Carbonate (MgC0 3 ) 

(5-11 

7-4(i 

22-84 

20' 70 

16-44 

25-60 

37-32 

Calcic Sulphate (0aS0 4 ) .. 

53-53 

71 35 

28'08 

11-16 

30-03 

18-28 

22-32 

Sorlic Salts, &e. .. *• 

0 54 

Miami 

1'23 

0-41 

0-36 

0-92 

1-31 

Silica (SiO„).. .. 

2-29 

2 22 

8'12 

14'46 

12-22 

19-43 

3-84 

Organic Matter «. «• 

3-37 

4-14 

14-04 

2‘26 

8-03 

11-13 

2-65 

Moisture .. . 

2-32 

1-74 

<5*58 

3-53 

1-74 

3-42 

0-98 

■ Total .. .. 


100-01 

100-07 

09-98 

99-70 

99 • 04 

99-70 


Table P.—Boiler Incrustations.—Mixed Organic and Saline Composition used. 




Spring, Surface 
and Well- 

a g 

\n 1 

Sewage and 
Surface. 

aj 

a 

»- 

f 

# 

Sewage. 

■s' 

3 _ 

| 

6 

r 

« 

Ferric Oxide (FcoO-O .. .. 

Aluminlc Oxide (Al<jQu) 

Js-30 

2*12 

4*16 

1*96 

3*81 

3*08 

3*72 

4*10 

4*72 

C*20 

Calcic Carbonate (Ca(JO ;t ) 

71*07 

8*G8 

16*17 

1] *30 

R*2H 

17*36 

f>H • 7 H 

00*86 

EjEj 

27*00 

Magnetic Carbonate (AIgCO;i) 

11*08 

15*40 

ll’OH 

7*75 

13 90 

0*42 

6*H4 

JO* 44 

11*92 

10*88 

Calcic Sulphate (UaSOj) 

HT>G 

59*00 

66*90 

(50*10 

C6*4B 

33*10 


6*33 

4*80 

30*10 

Sortie Sulphate, &c. 

0 * 62 

n-u 

4*40 

6*G7 

0*50 

0*36 

3*11 

1*17 

1*22 

0*14 

Silica. 

1*2-1 

3*05 

7'30 

2-21 


6*43 

6*51 

r» • fiii 

6'21 

16* HH 

Organic Matter. 

0*80 

0-80 

2*23 

2-37 

0*80 

0-68 

1*00 


0*31 

2*fl0 

Woiaturo .. .» .. .. .. 

0*49 

0*33 

1*59 

1*35 

1*22 

1-8.1 


2*08 

a*aV 

s-la 

Total .. .. 

99*88 

99*78 

99*95 

99*87 

100*43 

01) ■ 7(1 

99*97 

99*88 

100*03 

100’IU 


with comparison to others of the same 
series. Substances containing tannin 
are not unfrequent, but as they aro 
generally presented in a dry form, 
should be well soaked in water boi'uro 
being introduced into the boiler, else 
they are liuble to be carried over me- 
chauically with the steam, and give 
much annoyance by choking the pipes 
and valves. Care must bo taken also 
where the steam is to ho blown into 
tanks for heating purposes, as in llax 
and hemp boiling, the tannic acid form¬ 
ing with the iron present in the fibre a 
black stain or blot, which cannot bo 
bleached without the use of an aeid, 
and consequent liability to damage the 


tissue. Table Q gives tlio results of 
the analysis of a portion of scum ob¬ 
tained from a llax boiler, and it will bo 
seen that the iron is present in con¬ 
siderable quantity. 

Zinc has been employed In some cases, 
but has not been successful in boilers 
fed with fresh water, although with 
sea water it is said to bo of uso. The 
action seems to 'tie one m which the 
sine becomes a chloride. It is said that 
steamers whoso boilers required at one 
time very frequent “ chipping out” can 
now run considerable distances, with 
tho frequent uso of the blowcoclt, 

Mechanical apparatus placed inside 
boilers has not proved successful, and 
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electricity has given like results. The 
coating of boilers with copper is in¬ 
jurious, and zinc galvanizing is dis¬ 
solved rapidly even with tv fresh-water 
supply. 

Table Q.—Analysis of Scum from Flax 
Boiler in which an Anti-In crus tat or 
containing Tannin was used. 

Moisture . .. 32* 32 

Organic V egetable Matter 20 * 4*1 

Ferric Oxide .. .. 4'56 

Calcic Carbonate .. 18'0-1 

Magnesia and Magnetic 

Carbonate .. .. 8*34 

Potash Salts .. .. 2*13 

Silicious Matter .. 13 *98 

Total Saline Matter - 47 ■ 04 


100*00 


Looking at the great loss of heat 
consequent on the formation of scale, it 
seems astonishing that so little has 
been done in softening water for steam 
raising. The loss of heat, in many 
cases, is enormous. George E. Davis 
meutions one instance where 17 per 
cent, of the whole disappeared, and this 
figure, large as it was, is much below 
the maximum loss. This lo^s of heat 
will be more readily appreciated when 
it is stated that *■ in, of scale represents 
the employment of 1G per cent, more 
fuel; J-in. scale equals 50 per cent, 
extra coal, and a £-inch deposit means 
150 pel' cent, of additional firing. 
Many engineers believe in the necessity 
of a certain amount of scale to tighten 
the joints and rivet heads, but it is an 
indisputable fact that the cleaner the 
plates the less the loss in fuel. When 
the water contains calcic carbonate in 
solution, heating it will generally 
suffice, and for this purpose mechanical 
heaters are useful. One ingenious 
patent consists in a small tank placed 
in the boiler (an egg end), with the 
exit tube taken from near the top. 
The apparatus is said to work well, 
but it is useless when calcic sulphate is 
present in the water, as that body does 
not become insoluble till heated under 
pressure to about 302° F. (150° C,) t 
The following analysis will illustrate 


the action of these mechanical heater* ■ 
The boilers to be fed are multitubukr 
and much difficulty is experienced from 
deposit, the available water being hard 
in quality, and having much matter ij ' 
suspension. This suspended matter 
varies considerably throughout tha 
day. 

Tiiblo II.—Mechanical Heaters, 
Iloilor Supply. 

In 1 Imp. Gal.:— 

Water Water 
be im o tiio after 
If rate! a. Heotm 
Saline Matter ,, 28‘42 28*68 

Organic Matter .. 1*50 0*94 

Total Solid Matter 20 ■ D8 29*62 

Suspended Matter:— Gr. t; r 

Principally Organic 0*4(3 —I 

Precipitated Car¬ 
bonate of Calcium —- 2*48 

In Solution .*— 

Calcic Carbonate., 0 * G4 4*48 

Calcic Sulphate .. 8*24 8 ■ 06 

From these results it is seen that the 
calcic carbonate suspended in the water 
can be traced to the loss of calcic 
carbonate in solution. Little good, 
however, has been done, as the sus¬ 
pended matter is not taken out of thq 
water before it passes to the boilers, 
After some improvement in the heaters, 
another analysis of the water gayo 
better results. 

Tablo S.—Mechanical Heaters, 


Boiler Supply. 


In 1 Imp. Gal.:— 

Gr. 

Saline Matter .. 

. 15-84 

Organic Matter 

. 0-85 

Total Solid Matter 

. 1G'72 

In Suspension 


Calcic Carbonate 

0-4G 

In Solution:— 


Calcic Carbonate 

1-24 

Calcic Sulphate 

2-44 

Soda Salts . 

. Abuiulaut. 

It now appears that 

the calcio 


carbonate lias decreased very much. 
This result was obtained by an in or ease 
of temperature consequent on the em« 
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ployment of steam direct from the 
boilers, in place of the waste steam 
from the cylinder, us previously utilized. 
At the same time sodic carbonate was 
introduced along with the feed water, 
which, acting on the calcic sulphate, 
caused double decomposition, with pre¬ 
cipitation of calcic carbonate. The 
following analysis of the scale from the 
boilers before and after the employment 
of the heaters is interesting:— 

Table T.—Incrustations from Boilers. 


Heaters used. 



Bi foro 

After Ilciitei ft 


IlflttuiB 

in tvoi k. 


in mo. 

(Nu Kotin..) 

Calcic Carbonate 

30 * 89 

1-iiC 

Calcic Sulphate , 

31*22 

79'<S1 

Ferric Oxide 

. 2*90 

1-12 

Mftgnesfc Car 

- 


bonate 

2fi *41 

14'22 

Soda Salts, &c. . 

0*48 

0-4(5 

Silica. 

4 ■ 54 

2-13 

Organic Matter . 

a-(in 

0-85 

Moist lire .. 

U ■ K-t 

0-28 


100-00 

10(1-00 


Thus the change in the composition 
of the water supply caused by the 
heaters is fully as well shown in the 
scale from the boilers. The calcic 
carbonate previously present in con¬ 
siderable quantity has almost dis¬ 
appeared. The magnes ic carbonate is 
only about whilst the ferric oxide, 
organic matter, and insoluble portion 
hare been much diminished. Of course 
it must be remembered that this is not 
entirely due to the removal of tho 
saline ingredients of tho water supply, 
but is to a large extent traceable to tho 
greatly increased supply of condensed 
water flowing from tho heaters aud 
sent to tho boilers. This condensed 
water is much larger in proportion 
than would ho the case in ordinary 
working, for it must be remembered 
that the heaters are being worked with 
steam direct from the boilers, instead 
of the waste cylinder supply. The 
sediment removed from tho water by 
the heaters falls to tho lowe'r part of 
the apparatus, and is to so mo extent 


5 < 


removed by a blowcock, which is to hi 
used 4 times daily, but a larger umoun 
remains in the apparatus, and is washet 
out once a month. The analysis of thii 
sediment shows:— 

Tabic U.—Sediment from Ileatora. 


Calcic Carbonate .. .. 2'77 

Calcic Sulphate .. 0*(il 

Ferric Oxide. 10*77 

F o. ito its Carliona tor .. 2 * 54 

Magnesic Carbonate .. 1*02 

Soda Salts, &c. .. .. 0 '4G 

Silica ami Clay .. .. 47'.'If 

Organic Matter .. 25 ■ 4 9 


100 *00 


Those results show that whilst tho cal 
cic carbonate is removed by tho blow 
cock, tho heavier oxide of iron falls ii 
the lower part of tho apparatus nlonj 
with the sand and clay derived Iron 
the dirty water supply. The analyst 
of the liquid from the blowcock give! 
tho following results:— 


Table V.—Water from blowcock of 
Heaters. 


In Suspension :— 


I’m- ifnl. 

Salim; Matter .. .. 


Mil 

Organic Matter .. 


0 - -15 

Solid Matter.. 


§ 1 

Calcic Carbonate 


0 5,2 

Calcic Sulphate 


(Ml 

Ferric Oxide 


O'28 

Organic. Matter 


O'45 

Insoluble Matter 


O'51 

Suspended Matter: — 


Pci' ennt. 

Calcic Carbonate 


25'72 

Calcic Sulphate 


5-lU- 

Ferric Oxido 


tl!'30 

Organic Matter 


21-84 

Insoluble Matter 


21-75 

In Solution .*— 


14 r ffiil. 

Saline Matter .» 


12-72 

Organic Mat tor 


2'9(j 

Solid Matter.. 


15-08 

Calcic Carbonate 


3-08 

Calcic Sulphate 


5-01 
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The simple heating of the feed water, 
before passing into the boiler, either by a 
direct fire or by the employment of 
waste steam, does good by removing 
much of the calcic carbonate, and set¬ 
tling out a considerable proportion of 
the suspended matter, whether such ha 
of mineral or organic origin. As, how¬ 
ever, the water is not under pressure, 
the calcic sulphate is practically uu- 
dimiuished in quantity. In one case, 
the waste steam is passed through copper 
pipes laid near the bottom of an iron 
cistern. The tank is 14 ft. long, 7 ft. 
deep, and 7 ft. broad, and has 24 pipes 
of 3 in. diameter laid within 6 in. of 
the bottom. Through these pipes the 
waste steam of a Lancashire boiler is 
passed, sufficient heat being obtained to 
raise 36,000 gal. water per week to a 
temperature ranging from 180° to 200° 
F. (82°-93° C.). The steam and water 
condensed arc then blown into another 
tank, and so utilized. The results of the 
analysis of the water before and after 
the heating are given in Table W ;— 
Table W.—Boiler Feed-water heated in 
Tank by Waste Steam to a tempera¬ 
ture of 180° to 200° F. per gal. 

Before After 

Heating. Healing. 
Saline Matter .. 52 • 02 .. 43 • 84 

Organic Matter .. 7'04 .. 5'18 

Total Solid Matter S9-0G 49-02 


Calcic Carbonate 20 - G4 .. 9'92 

Calcic Sulphate .. 11'36 .. 12-24 
These results show that the heating 
throws down a very considerable pro¬ 
portion of the calcic carbonate, the actual 
amount being 10'72 gr. per gal. of water, 
or a little over a half of the whole pre¬ 
sent. The result of the operation will 
ho more fully appreciated if the amount 
is calculated per week or per year:— 
Table X.—Calcic Carbonate removed 
from Boiler Feed-water by Waste- 
steam Heat. 

Per gallon .. .. 10'72 gr. 

Per week .. .. 55'1714 lb. 

Per year,. 2868'9128 lb. 

(1 -2807 ton). 


Besides the calcic carbonate, a proport],, 
of tlie organic matter is deposited ft - 
amount being :— 1 : ) 

Table Y. — Organic Matter remove] 

from Boiler Feed-water by ’West..’ 
steam Ileat. 

Fer gal. r-ob gr 

Per week.. .. S-137lib 

Per year .. .. 423 • 1292 Ik . 

These two ingredients added together r 
give the following results:— 

Table Z.—Calcic Carbonate and Organic 
Matter removed Yearly from Boiler 
Feed-water by Waste-steam Heat, \ 

, U>. ton, 

Caleic Carbonate 28 6 8 - 9 1 28 = 1-2807 
Organic Matter 423-1292 = 0-1889 

. .. 3292-0420 = 1-4697 


These figures do not represent the total 
matter removed, for they do not include 
inagnesic carbonate, ferric oxide, nor a 
small proportion of calcic sulphate. The 
deposit formed is somewhat soft, hut 
becomes very hard on drying. The 
analysis yielded the figures gives 
below;— 


Table AA.—Sediment from Water heated 
by Waste Steam. 


Calcic Carbon at o , 

GG-76 

Calcic Sulphate 

2-37 

Ferric Oxide 

3-41 

Magnetic Carbonate 

17-42 

Soda Salts, &c... , 

0-24 

Silicious Matter . 

0-53 

Organic Matter 

6-84 

Moisture .. 

2-44 


100-00 


The amount of saline ingredients re¬ 
moved from a water by heat depends 
greatly upon the actual temperature to 
which the water is raised. A series of 
experiments was made with a tank 
heated by a direct lire to a tempera¬ 
ture of 130° F. (54J° C.). The results 
are 
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Table RB,—Boiler Feed-water heated to 

130° F. by direct 

Five. 


Wflfcnr 

Water 


before 

after 


Heating. 

Heatlnpt. 

Saline Matter 

33’44 

28*56 

Organic Mattel’ 

5-04 

3-92 

Solid Matter 

38'48 

32-48 

Calcic Carbonate 

11*35 

7'52 

Calcic Sulphate., 

7'82 

8*56 


Calculated to the gallon, week, and 
year, the following figures are obtained, 
36,000 gal. water being heated per 
week:— 


Table CC.—Calcio Carbonate removed 
by direct Heat (temperature of water, 
130° F.). 

Per gallon .. .. 4 • 33 gr. 

Per week. 22 ‘2085 lb. 

Per year.1157'062 lb. 

Table DD.—Organic Matter removed by 
direct Heat (temperature of water, 
130° F.). 

Per gallon .. ., 1 • 12 gv. 

Per week.. 5'96 11). 

Per year .. .. 309'92 lb. 

Table EE.—Calcic Carbonate and Organic 
Matter removed per Tear by direct 
Heat (temperature of water, 130° F.). 

lb. ton. 

Calcio Carbonate 1157 ’962 = 0• 5T7 
Organic Matter 309-92 = 0'138 


Total 1467-882 = 0'fl55 

The incrustation formed was haul and 
tough, and had the following compo¬ 
sition :— 

Table FF.—Incrustation of Water heated 
by direct Fire to a temperature of 
130° F. 

Calcic Carbonate 
Calcio (Sulphate., 

Ferric Oxide 
Magnesic Carbonate 
Soda Salts, &c. ., 

Insoluble Matter 
Organic Matter., 

Moisture .. 

100-00 


1'42 
2'68 
4 ' 3 .) 
0-32 
0-72 
1-56 
1-54 


Clarke’s process, the addition of milk 
of lime, is suitable, but the space re¬ 
quired for settling is against the general 
adoption of the method. This difficulty 
may, however, be got over by the em¬ 
ployment of Porter’s filtering doth ap¬ 
paratus, with the careful adjustment of 
the quantity of milk of lime added. Tlio 
process, however, is only of use in the 
case of temporary hard waters. Baron 
Nicolas doDersclmi (.11, Soc. Clicm. Iml,, 
No. 5, Vul. I., May 1882, p. 170) employs 
Porter’s principle, using, however, mag¬ 
nesia instead of lime. This process am 
ho employed with sulphate of lime 
waters, magnesia sulphate being pro¬ 
duced, and from its solubility remaining 
in solution. He Hmm’s process, the 
addition of bario chloride, is (as men¬ 
tioned by Davis in i.ho paper previously 
quoted) both costly nml somewhat doubt¬ 
ful of action, even where lime water is 
afterwards added. Davis’s “ tvipsa ” 
(tvibasio phosphate of soda) deserve? a 
fair trial as n Buttoning agent. The 
addition tothc foal water of caiistio stain, 
or still bettor of soda nsh, Hut! at the 
same time raising the temperature by 
utilizing waste Btc.am or heat, would bo 
beneficial in most oases, caro being token 
to afterwards settle or filter the wider, 
Soda ash was first recommended in the 
columns of the Times of March 17, 1864, 
by Peter Spence of the Manchester Alum 
Works, who says—“For every boiler, 

2 lb. of soda ash (an article easily pro¬ 
cured at \\d. per lb.) is every day given 
to the stoker; thin ho dissolves in a 
bucketful of cold water, and puts tlio 
solution into tlio water supply lor tlio 
boilers; this lie does ns part of his im¬ 
perative daily duties, and the ciuimi- 
queuce is that now not the slightest 
corrosive action takes place, an additional 
advautugo being that no crust is over 
formed in my boiler, all the limn salt 
that forms those crusts being also de¬ 
stroyed by the alkaline solution.” 

No attempt should be made to soften 
water or employ anti-inorustntors with¬ 
out first making a searching inquiry as 
to the nature of the waters available 
and the scale they may form. No npucinl 
law can bo laid down for the softening 
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of water or the use of anti-inerustators 
—the cause of the disease must first be 
learned, and then the remedy may be 
safe and sure. To limit the materials 
used, by laying down a hard and fast 
law, would be to cause injury and loss 
to the steam user. The best results are 
obtained by the employment of a man 
of skill, and the rigid working out of his 
suggestions. 

The discussion which followed Mac¬ 
adam’s paper elicited the following 
remarks. Deposits from waters con¬ 
taining both carbonate and sulphate of 
lime vary considerably, from a tough 
fibrous deposit very dillicult to remove, 
to a light friable deposit that can almost 
be blown out of the boiler j but nothing 
appears yet to be known about the pro¬ 
portions of carbonate and sulphato which 
are most favourable. Some years ago 
Ekin went into the question of water 
supply for the Somerset and Dorset 
Hallway, as it was found that, with 
their steep gradient over the Memlips, 
the water they took from the Avon 
furred the boilers so quickly as to 
occasion great loss. Ho selected a different 
watering station with the best results, 
but, chemically speaking, there was very 
little difference between the objectionable 
and the good water, the permanent and 
total hardnt'ss being nearly the same in 
both. In this case the hard deposit from 
the Avon water may have been caused, 
in part, by the l«u ge quantity of sewage 
the river contained at the point from 
which the boiler supply was taken. B. 
E. R. Ncwlands observed that he was 
able to effect the removal of matters 
likely to cause incrustation, before the 
entry of the water into the boiler, with 
many thousands of gallons of river water 
a day, at the cost of about Id?, per 1000 
gal.,by an adaptation of thePorter-Clarkc 
process. While there are undeniable 
advantages in water heaters, yet there 
was usually not even partially effective 
deposition of the separated matters before 
entering the boiler, without the use of 
a specially-constructed filter press. The 
same remark applies to the results of 
the use of “ tripsa.” The lime phosphate 
might be utilized if the boiler were 


regularly blown out, and no doubt a 
suitable filter-press could easily be coq. 
stiucted to meet the peculiarities of the 
case. The purification of water for steam- 
raising purposes is much to be pretend 
to the employment of anti-incriistntors 
placed inside the boiler ; but of course 
such processes cannot always be used* 
from want of space, or on ships. Whilst 
the Porter-Clai ke process only removes 
from solution the calcic carbonate and 
magnesic carbonate from water with any 
small proportion of iron salt present 
yet each deposit, on falling down, en. 
closes the suspended matters, whether 
of organic or mineral origin, and thus 
causes their removal. A reference to 
the results of the analyses of the waters 
from the mechanical heaters, and from 
the other heated-water supplies, shows 
this conclusively. In mechanical heaters, 
the tubes, doubtless by the constant 
currents of water, remain clean for a 
long time, while the sides become coated 
with a deposit, which should not be re- 
moved, as its non-conductivity retains 
heat. Mechanical heaters, to be of the 
greatest use, require to have some filter¬ 
ing apparatus attached, to eliminate the 
precipitated calcium and magnesium 
carbonates; this would entail a loss of 
heat, and thus greatly reduce the utility 
of the hcatcis. With paraffin lubricants 
as an ti-inor us tutors, the condensed steam 
can be used without damaging the plates 
or fittings, but would not bo suited foi 
blowing into water used for dyeing 
boiling fibres, &c. 

(See also ‘ Workshop Receipts,’ ant 
Spoils’ 1 Dictionary of Engineering.’) 

CEMENTS AND DTJTES.- 
The term “ cement ” ia here used t< 
denote only adhesive substances or coni' 
pounds, and does not include buildinj 
cement; lutes arc bodies employed ti 
make tight, joints without really effect¬ 
ing a tenacious union between the parts 

A very comprehensive and valuable 
account of cements ia given in a little 
work by' John Phin, on the * Prepara¬ 
tion and use of Cements and Glue, 
published by the Industrial Publicatioi 
Co., New York. This has formed thi 
basis of the ’ present article, to whicl 
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OT i added more recent recipes from the 
TMious technical journals, and other 

sources. . _ * 

PJiin has called attention to the lact 
that the success of a cement depends 
mite as much upon the manner in 
which it ia used as upon the cement 
itself. It is especially necessary to 
understand the characters and proper¬ 
ties of the cement. Every cement may 
be assigned to one of four classes, 
according as it (1), Dries by evapora¬ 
tion; (2), Congeals by cooling; (if), 
Hardens by oxidation ; or (4), “ Sets ” 
by chemical changes. To the first class 
belong pastes, mucilages, alcoholic and 
other solutions of gums ami resins, and, 
to a certain extent, glue. To the second 
belong such cements as sealing-wax, 
turner’s cement, shellac, &c. The third 
class includes gold size, drying oil, 
white and red lead, Sic .; and the tourtli 
class covers plnstor-of-Paris, the so- 
called iron cement, and others of that 
kind. 

If the best results would he attained, 
the following rules must he rigorously 
adhered to:— 

1. The cement must he brought into 
intimate contact with the surface to lie 
united. Thus, when gluo is employed, 
the surface should bo made so warm 
that the melted glue will not he chilled 
before it has time to eil'ect a thorough 
adhesion ; a drop of melted glue allowed 
to simply fall on a surface of dry, cold 
wood and solidify there, will often fail to 
adhere at all, while if the same drop had 
beearuhbed in, it would have attached 
itself to it with wonderful power of 
adhesion. The same is more eminently 
true in regard to cements that arc used 
in a fused state, such as mixtures of 
resin, shellac, and similar materials. 
These matters will not adhere to any 
substance unless the latter has been 
heated to nearly or quite the fusing- 
point of the cement used. This fact was 
quite familiar to those who used sealing- 
wax in the old days of seals. When the 
seal was used rapidly, so as to become 
heated, the scaling-avux stuck to it with 
a firmness that was aunoying, so much 
so that the impression was in general 


destroyed, from the simple fact that the 
sealing-wax would rather part in its 
own substance than at the point of 
adhesion to the stamp. Sealing-wax, or 
ordinary electrical cement, is a very 
good agent for uniting metal to glass 
or stone, providing the masses to he 
united are made so hot as to fuse flic 
cement, hut if the cement he applied to 
them while they are cold, it will lint 
stick at ail. This that is well known to 
the itinerant vendors of cement for 
uniting earthenware, lly hunting two 
pieces of delf so that they will fuse 
shellac, they aro able to smear thorn 
with a little of this gum, and join them 
so that they will break at any other 
part rather than along the lino of union, 
lint although people constantly see the 
operation performed, and hay liberally 
of the cement, it will ho found that in 
nine cases out of ton tile cement proves 
worthless in the hands of the purchasers, 
simply because they do not know how 
to use it. They are afraid to iieat a 
delicate glass or porcelain vessel to a 
sullioioiit degree, and they are apt to 
use too much of the material, and the 
result is a failure. 

The great obstacles to the absolute 
contact of any two surfaces tiro air mid 
dirt. The former is universally present, 
the latter is tine to accident or careless¬ 
ness. All surfaces arc covered with a 
thin adhering layer of air, which is 
difficult to remove, and which, although 
it may at first sight seem improbable, 
hears to the outer surface of most bodies 
a relation different from that maintained 
by the air a feiv linos away, and until 
this layer or film of air has been re¬ 
moved, it prevents the absolute conflict 
of any other substance. The reality of 
the existence of this adhering layer is 
well known to all who arc familiar 
with electrotype manipulation, and it is 
also seen in the ease, of highly polished 
metals, which may ho immersed in 
water without becoming wet. Thus 
the surface of a needle retains 111 is film 
of air so strongly, that it will float on 
tbo surface of water rather than give 
it up. 

Unless this adhering layer of air is 
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displaced, it will be impossible for any 
t cement to adhere to the surface to which 
it is applied, simply because it cannot 
come into contact with it. 

The most efficient agents in displacing 
this air are heat and pressure. Metals 
warmed to a point a little above 200° F. 
(l)3£° C.), become instantly and com¬ 
pletely wet when immersed in water. 
Hence for cements that are used in a 
fused condition, heat is the most efficient 
means of bringing them into contact 
with the surfaces to which they are to 
be applied. 

When it is intended to unite two 
pieces of earthenware or glass together, 
or a piece of glass or other substance to 
metal, by means of a cement that is to 
be used in a fused state, the surfaces 
that are to he united should always be 
made so hob that the cement will be¬ 
come perfectly liquid when brought 
into contact with them. 

In the case of glue, the ndhesion is 
best attained by pressure and friction, 
combined with moderate warmth. In 
large establishments, where good glue 
joints are an important item, a special 
room, carefully warmed, is set aside for 
this operation. 

2. A very important point is that as 
little cement as possible should be used. 
When the united surfaces are separated 
by a large mass of cement, everything 
depends upon the strength of the cement 
itself, and not upon its adhesion to the 
surfaces which it is used to join; and, 
in general, cements are comparatively 
brittle. At first sight one would sup¬ 
pose that the more cement is used, the 
stronger will be the joint, and this is 
an error into which most inexperienced 
persons fall. Two pieces of earthen¬ 
ware, joined together by a layer of 
shellac as thin as possible, will adhere 
together and will be as strong at the 
junction as at any other part, while the 
same pieces united by means of a layer 
of the same cement -J- in. thick, would 
fall apart on receiving the slightest jar. 
The rule which directs us to use as little 
cement as possible, admits of no excep¬ 
tions, and as a general thing the only 
way to obtain thin layers of cements 


that are to be used in a fused state h 
to heat thoroughly the pieces that are 
to he united, press them forcibly to. 
gether, and keep them under pressure 
by means of weights, screws, or cords 
until the cement has hardened. 

3. The third point is the necessity 
for cleanliness, both in the preparation 
and in the application of the cements. 
It may be safely laid down as a positive 
rule that every extraneous substance 
that is mixed with the material of a 
ccinent is an injury to it. Glue pre¬ 
pared in a greasy pot cannot be expected 
to make a strong joint, and the presence 
of dust and dirt tends to weaken all 
cements. So, too, iu the application of 
cements. If it bo attempted to glue 
together two surfaces of wood that are 
covered with dirt, the substances that 
are to be united are not wood to wood, 
but dirt to dirt, and the joint, instead 
of possessing the strength of wood, 
united by means of good glue, will have 
simply the strength of dirt. Moreover, 
it must be remembered that the different 
cements do not adhere with equal forco 
to substances of different kinds. Thus, 
glue adheres powerfully to wood and 
paper, but not at all to metal or glass. 
Shellac, if properly applied, adheres 
readily to earthenware, glass, and metal, 
but not to some other substances. If, 
then, glue be applied to a greasy sur¬ 
face, it will not stick. Hence the neces¬ 
sity for great cleanliness. All surfaces 
should be kept as clean as possible, or, if 
they should get accidentally soiled, they 
should be carefully cleaned. The mere 
rubbing of two wooden surfaces with a 
dirty hand will weaken the subsequent 
glue joint by at least 10 per cent. 

The most common case in which this 
rule is violated by the inexperienced is 
in mending articles which have been 
formerly glued, and have been again 
broken at the old place. Such articles 
when first mended, frequently last for a 
long time, but when a second attempt 
is made to glue the pieces together, the 
joint seems almost to fall to pieces of, 
itself. Here it is attempted to glue 
together, not two pieces of wood, but 
two pieces of old glue, and the result ia 
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failure, Soak off all the old glue (do 
not cut or scrape it, or the pieces will 
no longer lit accurately together), wash 
the surfaces with a sponge dipped in 
boiling water, und when they are dry 
and warm, glue them together in the 
usual manner, and you will he surprised 
at the strength of the joint. 

4. See that the opposing surfaces 
make a close, neat joint, before you 
attempt to cement them. Two pieces 
of wood that arc to ho glued together 
should he planed up so true that they 
are in contact at every point, and where 
an article has been broken, the surfaces 
to be joined should be preserved from 
being broken or battered. This is par¬ 
ticularly the case when articles of glass 
or earthenware are accidentally broken, 
and it is not convenient to mend them 
at the instant. They should he care¬ 
fully wrapped up in separate pieces of 
paper, and laid away where they will 
not bo soiled, and wliero tiro edges will 
not be chipped. In such cases the joint 
will be greatly disfigured, and con¬ 
siderably weakened if the edges arc 
chipped and broken by careless handling, 
or by being needlessly ami frequently 
fitted together. Keep the pieces from 
contact with each other and with foreign 
substances until you are ready to join 
them, and the joint will then be not 
only strong, but almost invisible. 

o. Plenty of time should lie allowed 
for the cement to dry or harden, and 
this is particularly the case with oil 
cements, such as copal varnish, boiled 
oil, white lend, &c. These cements nre 
said to dry, hut they do not dry by 
evaporation. Instead of losing anything, 
they actually gain in weight by absorb¬ 
ing oxygen from the air, and this pro¬ 
cess of oxidation is a very slow one, 
except as regards the very thin layer 
that is in immediate contact with the 
air. Thus when two surfaces, each £ ill. 
across, are joined by moans of a layer 
of white lead placed between them, 

6 months may elapse before the cement 
in the middle of tho joint has becomo 
hard. In such cases, a few days or 
weeks are of no account; at the end of 
i) month, the joint will be weak and 


easily separated, while at tho end of 2 
or 8 years it may he so firm that the 
material will part anywhere else than 
at the joint. Hence, where the article 
is to he used immediately, the only safe 
cements are those which are liquefied 
by heat and which he count lmnl when 
cold. A joint made with marine glue 
is firm an hour after it has been made. 
Next, in rapidity of hardening, to ce¬ 
ments that are liquefied by heat, are 
those which consist of suhstanccH dis¬ 
solved in water or alcohol. A glue 
joint sets firmly m 24 hours; a joint 
made with shellac varnish becomes dry 
in 2 or 3 days. Oil cements (boiled oil, 
white lead, red lead, &c.) take months. 

6. Where neatness as well us strength 
is an object, it will often he advisable 
to use a cement of a colour ns nearly 
like thatof the materials io be united 
ns possible. Thus a white porcelain 
cup, mended with black cement, would 
show some very ugly linns. 1J', how¬ 
ever, a white cement bo usotl, tho linos 
of fracture will bo invisible. Tho same 
rule applies to other articles, and lb is 
always easy to colour a cctnenl to any 
lesirod tint. (I'liin.) 

Acid-proof.—(1) A solution of 
iiidinrubhcr in twice its weight of raw 
■linseed oil, heated, mid mixed witli an 
equal weight of pipeclay, yields a 
plastic mass which will long remain 
soft under cover, and never completely 
hardens, so that it may be easily re¬ 
moved at pleasure. It resists most 
acids, and hears the heat at which sul¬ 
phuric arid boils. (2) Melted iiuliii- 
ubbor alrme answers well for securing 
joints against chlorine and soma aehl 
vapours. (I!) A mixture of China- 
clay and boiled linseed oil, in tile pro¬ 
portions needed to produce the right 
consistence. (4) Quicklime and linseed 
oil, mixed stiflly together, form n hard 
cement, resisting both heal and aeids. 
(5) A stiffly mixed paste of pipeclay 
and coal tar. (fi) A cement which, ac¬ 
cording to Dr. Wagner, is proof ngnimtt 
even boiling acids, may be made by 
i composition of indiarnlibti', tallow, 
ime, and red lead. Tho indiarubbur 
must first bp incited by a gentle beat, 
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and then 6 to 8 per cent, lay weight of 
tallow is added to the mixture while it 
is kept well stirred; next dry slaked 
lime is applied, until the fluid ina^s 
assumes a consistence similar to that of 
soft paste; lastly, 120 per cent, of red 
lead is added, in order to make it harden 
and dry. (7) A concentrated solution 
of silicate of soda, formed into a paste 
with powdered glass. (8) 1 part ro-un, 
1 sulphur, 2 briekdust; the whole is 
melted after careful mixing. This lute 
is proof against the attacks of nitric 
and hydrochloric acid vapours. 

Alabaster.—Cements for uniting 
pieces of alabaster, marble, Derbyshire 
spar, and other kinds of white stone, 
arc in frequent demand. The following 
recipes give satisfactory results. Those 
containing resin must be applied hot, 
and the pieces to be joined must also be 
heated up to the melting-point of resiu. 
(1) Plaster-of-Paris made to a cream 
with water. Sets in a few minutes, 
hut it does not become perfectly hard 
for several days, or until it is thoroughly 
dry. (2) Yellow resin, 2 parts; melt 
and stir in 1 part of plaster-of-Paris, 
which has been thoroughly dried aiul 
heated. (3) Yellow resin, beeswax and 
plaster-of-Paris, equal parts. (4) Resin, 
8 parts; wax, 1; melt and stir in 4 of 
plastcr-of-Paris. 

Algerian.—ThU lute is composed 
of 2 parts wood ashes, .3 lime, 1 sand, 
mixed, passed through a sieve, moistened 
with water and oil, and beaten up with 
a wooden mallet till the compound lias 
acquired the right consistence. 

Almond paste.—(1) Ground al¬ 
mond cake, from which the oil has been 
expressed, is mixed up with an equal 
weight of whiting, and made into a 
stiff paste with water. It soon becomes 
very hard and tough. It is much em¬ 
ployed for luting stills, retorts, &c., 
when the heat does not exceed about 
32u° F. (1(30° G.); it is capable of re¬ 
sisting the fumes of volatile oils, spirits, 
weak acids, &c., for some time, (2) 
Ground almoud cake as (1), or linseed 
cake, is added to starch paste and gum- 
Water. 

Amber—(1) 2 surfaces of amber 


may be united by smearing them with 
boiled linseed oil, pressing them strongly 
together, and heating them over a clear 
charcoal fire. To keep the parts in firm 
contact, it may be well to tic them with 
the soft iron wire, known as binding 
wire. (2) A solution of hard copal in 
pure ether, of tlic consistency of castor 
oil, is suggested by Ph. Rust for cement¬ 
ing amber. The carefully-cleaned sur¬ 
faces of fracture, coated with the solu¬ 
tion, should be pressed together, and re¬ 
tained in contact by means of a string 
wouud around the object, or in some 
other suitable way. The operation 
should be performed as rapidly 
possible, since the evaporation of the 
other impairs the adhesiveness of the 
cement; so that all arrangements for 
compressing the object should be made 
before laying on the cement. A few 
days are required for the complete 
hardening of it. In repairing tubes, 
as for pipes, any of the solution hap¬ 
pening to pass into the interior should 
be carefully removed at once with a 
slender feather. (3) The Canadian 
PharnuiccidicalJouj’mlstut^ that aiuber 
may he cemented by moistening the 
surfaces with solution of potash, and 
pressing them together. 

Aquarium.—This term has been 
applied to various waterproof cements 
which have been used for joining the 
sides, ends, &c., of tanks for holding 
water for various purposes. The follow¬ 
ing- are some of the best. (1) Take of 
finely powdered litharge, line, white, 
dry sand, and plastcr-ol-Paris, each 3 
parts, by measure; finely pulverized 
rosin, i part. Mix thoroughly and 
make into a paste with boiled linseed 
oil to which dryer has been added, heat 
the mixture well, and let it stand 4 or 
5 hours before using it. Alter it has 
stood for 15 hours, however, it loses 
its strength. When well made, of good 
materials, this cement will unite glass 
and iron so firmly that the glass will 
often split in its own substance, rather 
than part from the cement. Glass 
cemented into its frame with this 
cement is good for either salt or fresh 
water. It has been u&ed at the Zouln- 
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trical Gardens, London, with great sue- j 
cess. It might be useful for stopping 
leaks is roots and other situations, 
(•i) This highly recommended cement 
iima'Ieby melting together, in an iron 
tun, 2 parts common pitch and 1 part 
guttapercha, and stirring them well 
together until thoroughly incorporated, 
and then pouring the liquid into cold 
trater. When cold, it is black, solid, 
and elastic; but it softens with heat, 
and may be used ns a soft paste, or in 
thu liquid state, as is most suitable. It 
does not harden and crack, ami answers 
a0 excellent purpose in cementing metal, 
glass, porcelain, ivory, &c. It may be 
used instead of putty for glazing win¬ 
dows. (3) Red lend, 3 parts; litharge, 

1 part; made into a paste or putty 
with raw linseed oil. (4) A cement 
which gradually hardens to a strong 
consistence may be made by mixing 20 
parts of clean rivur sand, 2 of litharge, 
and 1 of quicklime, into a thin putty 
with linseed oil. When this rumenl is 
applied to mend broken pieces of stone, 
as steps of stairs, it acquires, after some 
time, a stony hardness, and unites tho 
parts with great firmness. (f») It i* 
faaid that a cement of groat adhesiveness 
may be made by mixing 6 parts of 
powdered graphite with 3 of slaked 
lime, 8 of sulphate of baryta, and 7 of 
linseed oil varnish. The mixture must 
be stirred to uniform consistency. ((>) 

§ lb. best white lead, ground in oil; 

£ lb, red lead, dry; »} lb. litharge, dry ; 
the two lust kneaded into the first. 
You have now li lb. of the best putty 
for resisting water. It will soon become 
hard and continue so. The glnaa should 
be bedded in it, and when neatly finished, 
put away for a fortnight; then varnish 
with shellac, dissolved in methylated 
spirits—say, on. to half a gill—put 
into a bottle and shaken, will be ready 
in an hour. It may bo coloured, if 
need be, with a little vermilion. One 
coat, wherever there is any putty or 
metal exposed, will be sullicicnt, and 
Will dry in a few minutes. Your tank 
will never leak after this if the frame 
and glass are strong. (7) Mix boiled 
linseed oil, litharge, red and white 


lead together, using white lead in the 
largest proportion, spread on flannel, 
and place on the joints. (H) A solution 
of 8 oz. glue to 1 oz. of Venice turpen¬ 
tine; boil together, agitating nil the 
time, until the mixture becomes as 
complete as possible; the joints to bo 
cemented to be kept together for 48 
hour* if required. (l>) Take ^ gill of 
gold size, 2 gills of rod lead, 1$ gill of 
litharge, and sullicicnt silver sand lo 
make it a thick paste for use. This 
mixture sets jn about two days. (10) 
Stockholm tar and red lead dries quickly 
and luird, after having been mixed to 
the consistency of butter* Good for 
almost, anything except where great 
heat is used. (11) Zinc white 2 parts, 
copal varnish X part. (12) Common 
rosin 8 parts, calcined plaster 1 part. 
Melt and incorporate. Add boiled oil 
1 part. Apply warm. 

Architectural.—rArehiteohmil ce¬ 
ment is a kind of papier-mache, and is 
used for making entire models, busts, 
ornaments, &c., rather than for uniting 
the parts of any article. 1L is very light, 
and takes a good palish, but is easily 
all'eotod by moisture. (1) Reduce, paper 
to a smooth pulp by boiling H in water, 
and work if, over. Squeeze this paste 
dry, and add an equal bulk of whiting. 
Then mix tins whole info a paste of the 
required consistence with good size nr 
solution of glue. (2) Same ns (1), hut 
with plasto.r-of-Pavis instead of whiting. 
(3) Strong rice-water size is mixed with 
paper which law been pulped in boiling 
water; whiting is then added, in sulli- 
dent quantity to produce the desired 
consistence. 

Armenian or Diamond. —(t) 
The jewellers of Turkey, who are mostly 
Arinnnbmx, have a singular method of 
orn amen Ling watch cases, &c\, with 
diamonds and other precious stones, by 
simply gluing or cementing them on. 
The stone is sat in gold or silver, and 
the lower part of the metal made flat, 
or to correspond with that part to 
which it is to bo fixed. It ia then 
warmed gently ancl the glue, applied, 
which is ho very strong tlmt the parts 
thus cemented never separate. JY>r 
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this glue, which will firmly unite bits 
of glass and even polished steel, and 
which may, of course, be applied to a 
vast variety of useful purposes, a large 
number of formula* have been published. 
The following is the original recipe :—• 
Dissolve 5 or 6 bits of gum mastic, each 
the size of a large pea, in ns much 
alcohol as will suffice to render them 
liquid; in another vessel dissolve as 
much isinglass, previously a little 
softened in water (though none of the 
water must be used), in good brandy or 
rum, as will make a 2-oz. phial of very 
strong glue, adding 2 small bits of gal- 
banum or ammoniaoum, which must be 
rubbed or ground until they are dis¬ 
solved. Then mix the whole with a 
sufficient heat, keep the glue in a phial 
closely stoppered, and wlie.u it is to be 
used, set the phial in boiling water, To 
avoid the cracking of the phial by ex¬ 
posure to such sudden heat, use a thin, 
green, glass phial, and hold it in the 
steam for a few seconds before immers¬ 
ing it in the hot water. (2) Dr. Tire's. 
—Isinglass, L oz.; distilled water, 6 oz.; 
boil to 3 oz., and add rectified spirit, 

oz.; boil for a minute or two, strain 
and add while hot, first, a milky emul¬ 
sion of ammoniac, -} oz., and then tinc¬ 
ture of mastic, 5 dr. (3) Keller's .— 
Soak £ oz. of isinglass in 4 oz. water, for 
24 hours; evaporate in a water bath to 

2 oz., add 2 oz. rectified spirit (alcohol 
85 per cent.), and strain through linen. 
Mix thi* solution while warm with a 
solution of best gum mastic in 2 oz. 
alcohol; add 1 dr, powdered gum am¬ 
moniac, and triturate together until 
perfectly incorporated, avoiding loss of 
tlie alcohol by evaporation as much as 
possible. (4) Isinglass dissolved in 
alcohol (by first soaking in water) 

3 cz,; bottoms of mastic varnish (thick 
but clear) oz.; mix well. 

Badigeon.—A cement used for fill¬ 
ing up holes and covering defects in me¬ 
chanical work. The most commonly 
used is putty, coloured to suit. Sta¬ 
tuaries use a mixture of plaster and 
freestone for this purpose ; carpenters, 
a mixture of sawdust and glue; 
coopers, a mixture of tallow and chalk. 


The same name is given to a <,to nc 
coloured mixture used for the fronts 0 f 
houses, and of which the published 
composition is wood-dust and li nill 
slaked together, stone-powder, and a 
little umber or sienna, mixed up 
alum water to the consistence of ecmeirf 
The real composition is probably sonic 
good hydraulic cement coloured to suit, 
See jUahoijanji. 

Bottle.—(1) In the better class of 
preparations, good sealing-wax ia used 
when the object is merely to ornament 
the cork. Where it is desired to eW. ft 
the pores of cork hermetically a softer 
and more tenacious cement should h a 
used ; Chemical or Glycerine are good, 
The following are well-tried mij.es 
for bottle cement or bottle wax, (2) 
Shellac, 2 lb. ; resin, 4 lb. ; Venice 
turpentine, U lb.; red lead, ]h. 
Fuse the shellac and resin cautiously in 
a copper pan over the fire; when melted, 
add the turpentine, and lastly the red 
lead, which should be dry and warm. 
Pour into moulds, or make it into sticks 
by rolling on a marble slab. Care must 
be taken to have the red lead equally 
diffused through the melted mass by 
constant stirring, as owing to its groat 
specific gravity it is apt to sink to the 
bottom. (3) Kcsin and beeswax, equal 
parts ; melt together, and add sufficient 
Venetian red to give a good colour, 
and enough noafcsfoot oil to pre¬ 
vent its being brittle when cold. 
(4) .Sealing-wax, 1 lb.; resin, 1 lb.; 
beeswax, 8 oz.; melt together. Bot¬ 
tles may be sealed by dipping the. 
corks in this melted mixture. If it 
froths, add a very small piece, of tallow, 
and stir. (5) llesin, 15 parts ; tallow, 
4; beeswax, 2 ; melt, and colour 'with 
red ochre or ivory black. (0) Black, 
pitch, G lb.; ivory black and whiting, 
each 1 lb. Melt the pitch and add the 
other ingredients hot and dry. (7) 
Mciissiat's. Indiarubbcr is melted eiLhov 
with or without about 15 per cent, of 
either beeswax or tallow; quicklime in 
fine powder is gradually added, and the 
heat continued until change of odour 
shows that combination has taken place, 
and until a proper consistence is ob- 
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taineJ. Used as a waterproof and air¬ 
tight covering for corks, bungs, &e. 
(81 Copal varnish made thick with zinc 
white, red lead, ivory black or any 
other colour, and applied like a paint. 

(9) A paste composed of commercial 
silicate of soda and pulverized kaolin, 
wither without chalk, is applied to the 
corks, and left to dry. (10) 1 lb. rosin, 
l lb, tallow or suet, melted together, and 
sufficient colouring matter stirred in. 
( 11 ) 5 lb. rosin, 1 lb. beeswax. (12) 
To 1 lb. of (ll)add 3 oz. finely powdered 
dry whiting, 4 oz. powdered burnt ochre 
(or sufficient red bole to produce the de¬ 
sired red tint). (13) To 1 lb. of (10) or 
(11) add sufficient ivory black to produce 
a black colour. 

Brimstone.—Roll sulphur is fre¬ 
quently used alone as a cement for 
fastening iron bars in holes drilled in 
stone. The addition of brickdust, sand 
or resin, lessens its liability to crack. 
When the yellow colour of brimstone is 
an objection, a little graphite may be 
mixed with it. 

Buckland's.—White sugar, 1 oz.; 
starch, 3 oz.; gum arable, 4 ox. These 
should all be separately reduced to 
a very fine powder, and then rubbed 
•well together in a dry mortar; then 
little by little add cold water until 
the mass is of the thickness of molted 
glue; put in a wide-mouthed bottle, 
and cork closely. The dry powder itself, 
thoroughly ground and mixed, may be 
kept for any length of time in a wide¬ 
mouthed bottle, and when wanted a 
little may he mixed with water with a 
stiff brush. It answers ordinarily for 
all the purposes for which mucilage is 
used, and as a cement for labels it is 
specially good, as it docs not become 
brittle and crack off. 

Canada Balsam,—(1) This ma¬ 
terial forms a very useful cement for 
many purposes. Jt is the only cement 
employed by opticians for uniting the 
lenses of achromatic objectives. Fur 
this purpose, it must be pure and 
colourless. It is easily blenched by ex¬ 
posure to sunlight. If too thick, it may 
be thinned with benzole. In cement¬ 
ing the two parts of an achromatic 


lens together, the surfaces should bo 
thoroughly cleaned, and the glasses, 
having been previously warmed, should 
be laid on some surface which will not 
scratch them. By means of a rod of 
glass or metal, place a drop of balsam 
on the centre of one lens, and then 
gently lower the other down upon it, 
Now apply a slight pressure, and the 
dark disc in the centre, indicative of 
optical contact, will rapidly increase in 
size, until at last the balsam reaches 
the margin and begins to ooze out at 
the edges, if the balsam lie in excess, as 
it ought to be. By means of a piece of 
soft string, if the lenses are large, ora 
spring clip, if they be small, the louses 
should bo held firmly together and 
exposed to a gentle heat in an oven tlmt 
is cooling, or before a fire, until the 
balsam at the edges lias become hard 
and dry. The string or clip may thou 
bo loosened, and all external traces of 
balsam removed, first by scraping, and 
afterwards with a little benzole or ether. 
The above directions, modified to suit 
circumstances, apply to the cementing 
of glasses for transparencies or opal 
pictures; also to the varnishing of 
magic-lantern slides, and the protection 
of any transparent surfaces from the 
air. (2) Canada balsam forms a very 
cliicient and easily applied cement for 
the construction of small tanks used by 
microscopists for keeping minute plants 
and animals alive in water. 

Cap.—Cap cements are so called be¬ 
cause they are used for fixing brass 
caps, stopcocks, &e., on glass apparatus. 
There are two kinds of cement in use 
for this purpose; one consists of resin 
and other matters, and is fusible by 
iieat, so that It is easily applied, takes 
very little time to harden, and, if the 
glass should get broken, or if the brass 
work requires to be changed, it is very 
easy to separate the parts by the action 
of heat. Whan properly applied, this 
cement is perfectly air-tight, and is very 
strong, The only objection to it is that 
it is easily softened by heat, and there¬ 
fore cannot bo used for apparatus to 
which heat is to be applied, For air- 
pumps and other pneumatic apparatus, 
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and similar purposes, it answers per¬ 
fectly. The other cement consists of 
white or red lead ground in boiled oil, 
and applied cither to the naked surfaces, 
or by spreading it on a cloth, which is 
then placed between the surfaces to be 
united. The advantage of this kind of 
cement is that it will stand any heat 
below 300° F. (149° C.), and that it is 
steam and ail* tight. The objections are 
that it takes a long time to dry, and 
that when it has been used to unite 
pieces of apparatus, it is almost impos¬ 
sible to separate the parts without 
breaking the glass. This may occasion¬ 
ally be effected, however, either by heat¬ 
ing the joint very strongly, or by soak¬ 
ing in solution of caustic potash or soda. 

(1) Faraday's, or Electrical. Resin, 
5 oz.; beeswax, 1 oz.; red ochre or 
Venetian red in powder, 1 oz. Dry the 
earth thoroughly on a stove at a tem¬ 
perature above 212° F. (100° C.). Molt 
the wax and resin together, and stir in 
the powder by degrees. Stir until cold, 
lest the earthy matter settle to the 
bottom. Used for fastening brass work 
to glass tubes, Husks, &c. Faraday’s 
directions for fastening caps to the ends 
of tubes or retorts are as follows:—• 
“One is to be selected of such size as 
to admit the tube and allow a space for 
cement about the thickness of a card or 
a little more, but the cap should never 
be so small as itself to gripe the glass, 
or any larger than is necessary to allow 
room for cement to surround the glass. 
The cement should be heated to fluidity 
on the sand-bath, but not to a greater 
degree; the cap should be warmed over 
a candle or lamp until it is hot enough 
to melt cement, and then that part of 
its interior which is intended to come 
against the glass, viz. the side of the 
cylinder, should be covered with the 
hot cement, applied by a piece of stick. 
The cap being then laid on its side by 
the sand-bath to keep it from cooling, 
the end of the tube or retort is next to 
be warmed, and a coat of cement applied 
on the exterior, over every part which is 
to come into juxtaposition with the cap, 
but the other parts are not to be unne¬ 
cessarily soiled; so much cement is to 


be loft adhering to the glass, that with 
what there is in the cap, there may k 
an excess above the quantity that can 
be retained between the glass and metal 
when the two arc fitted together 
When the cap, glass, and cement mi ■ 
all so warm that the latter is fl ui( } 0r 
very soft, the cap is to be placed upon 
the tube, thrust into its right position 
receiving a little roinry motion, at the 
biuiHi time to distribute the cement 
equally over all parts, and is after\varj 3 
to be set, aside to cool. When this u 
well performed, the retort neck or tube 
should pass along until it is stopped by 
the iuside of the shoulder; no cement 
should soil its interior or project within 
the cap, but it should fill every part 
between the glass and the cap to make 
a firm, tight junction, and project in 
a ring from the edge of the cap over 
the exterior of the glass. The super- 
abundance is easily removed by a knife, 
and the annular surface left made smooth 
and tight by a hot wire passed rapidly 
over it. If a piece of cement, pushed 
on by the edge of the glass, project in 
the inside of the cap, it should when 
nearly cold, be cut oil* by a knife aud 
removed, so that no loose fragment may 
remain in the retort or tube,” 

(2) Various. Take whiting, dry it 
thoroughly at a red heat, and reduce it 
to very fine powder. Molt together 10 
parts of black resin, and 1 of beeswax, 
and stir into the melted mass 16 parts 
of the dry and warm whiting, which 
should not be so hot as to affect the resin, 

(3) Singer's Electrical. Resin, 20 parts; 
beeswax, k 4 ; red oclirc, 4; plaster-of- 
Paris, 1. Dry tbo powders thoroughly, 
and add them while warm to the melted 
resin and wax. (4) A cheaper cement, 
for lining voltaic troughs, is made of 
G lb. resin, 1 lb. red ochre, 41b. plaster- 
of-Paris, and 4 lb. linseed oil. The ochre 
and plaster should be thoroughly dried 
and heated, and added to the other 
ingredients in their molted state. (5) 
Temperatures from 212° to 300° F. For 
cementing glass tubes, necks of balloons, 
&e,, into metal mountings, where the 
apparatus is to be exposed to heat, a 
mixture of oqual parts of red and white 
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lead is preferable to white lead alone. 
If possible, the surface of the glass 
should be roughened, and a little tow 
wrapped round the part where the 
cement is to be applied. This cement 
takes some time to acquire its full 
degree of hardness. In a week it will 
stand boiling water; in a month it will 
resist steam at 3UU° !'■ (149° 0.). 

(6) Equal weights red lead and white 
lead; preferable to white lead alone, 
and may he depended on for any tem¬ 
perature up to 212° l*. (100° Cl.). (7) 

A good cement for connecting the parts 
of electrical or chemical apparatus may 
be made by mixing 5 lb. rosin, 1 lb. wax, 
1 lb. red ochre, and 2 oz. plastcv-of-Taris, 
and melting the whole with moderate 
heat. (8) 7 lb. black rosin, 1 lb. red 
ochre, i lb. plaster-nf-Paris, well dried, 
and added while warm ; heat the mass 
to a little above 812° F. (100° <J.) and 
agitate it together, till all frothing 
ceases and the liquid runs smooth ; tile 
vessel is then removed from the five, and 
the contents are stirred till sullieicntly 
cool for use. (9) 4 ox. linseed oil added 
to the ingredients of (8). 

Casein.—Casein or choose has long 
been used for forming cements, either 
in combination with quicklime, borax, 
nr, more rccuntty, with silicate of .soda. 
The most important point that requires 
attention, in order to secure success, is 
the freeing of the casein from all oily 
matter. Therefore, when curd is pre¬ 
pared from milk, use only the most 
carefully skimmed milk, quite free from 
cream. When cheese is used, select 
the poorest and wash it carefully. (1) 
Skim-milk cheese, cut in slices, and 
boiled in water. Wash it in cold water, 
and knead it in warm water several 
times. Place it warm on a levigating 
stone, and knead it with quicklime. It 
will join marble, stone, or earthenware 
so that the joining is scarcely to be 
discovered. See Parabolic,. (2) Casein, 
dissolved in soluble silicate of soda or 
potash, makes a very strong cement for 
glass or porcelain. Take casein, free 
from fat, and wash until no longur acid, 
and silicate of soda solution (waterglass) 
of each as much as may bo needed. j 


Fill a bottle to j of its height with 
damp casein ; then till the flask with 
silicate of soda (waterglass), and shako 
frequently until the casein is dissolved. 
(;!) Take the curd of skim milk (care¬ 
fully freed from cream or oil), wash it 
thoroughly, and dissolve if to saturation 
in cold concentrated solution of borax. 
This mucilage keeps well, and, as re¬ 
gards adhesive power, far surpasses the 
mucilage of gum arnliie. It forms a 
valuable preparation fur the laboratory, 
as when spread on strips of bladder it 
may be used to stop cracks in glass 
vessels, and will resist considerable 
beat. (4) Add h pint of vinegar to 
J pint skimmed milk; when the curd 
has settled, pour off the liquid, ami wash 
the curd until free from acid. Add the 
whites of 0 eggs mid heat thoroughly; 
mix with sudicieut liucly powdered 
quicklime to form a paste. This is an 
excellent cement for mending glass ami 
earthenware. It resists water and a 
moderate degree of heat, (fi) The chief 
cement used in the island of Sumatra 
is made from the curd of bulliilo milk, 
prepared in the following way. The 
milk is left to stand till ail the butter 
has collected at the lop. The latter is 
then removed and the thick sour mass 
left is termed the curd. This is squeezed 
into calces and left to dry, by which it 
becomes as hard ns flint. For use, some 
is scraped off, mixed with quicklime, 
and moistened with milk. It holds 
exceedingly well, oven in a hot damp 
climate, and is admirably adapted for 
mending porcelain vessels, (G) In the 
German cantons of Switzerland, a com¬ 
pound of cheese and slaked liruo is 
used, under the name, of kascUki , for 
laying floors, puttying joiners’ work, 
making blocks for hand-printing cotton 
and tapestry goods, and other like pur¬ 
poses. 'flic material sets so rapidly, 
that it is necessary to mix it ns till) 
work goes on, which entails trouble and 
necessitates a certain knack in its use. 
A Swiss chemist, Urumischwcilcr, of 
St. Gall, has invented n preparation of 
lime and skim-milk, to which he gives 
the name of luisckim-pitlaor, whereby 
these inconveniences are avoided. It is u 
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very fine, dry powder, which, keeps well, 
and for use only requires mixing with 
water, when it displays all the proper¬ 
ties of ordinary quicklime. It sets 
quickly, and hardens with age. Pro¬ 
fessor Gintl, of Vienna, reports most 
favourably of the preparation. It is 
sold by (J. Baumgartner and Sou, of 
St. Gall. 

Chemical.—(1) Melt yellow beeswax 
with its weight of turpentine, and colour 
with finely powdered Venetian red. 
When cold, it has the hardness of soap, 
but is easily softened and moulded with 
the fingers, and for sticking things 
together temporarily it is invaluable. 
The consistence of the cement may be 
varied by changing the proportions of 
turpentine and wax, and, if a very firm 
cement is needed, a little resin may be 
added. (2) Slaked lime is beaten up 
with white of eggs ; strips of linen are 
soaked in the mixtnrc, and applied im¬ 
mediately, as it dries very rapidly. (3) 
^ lb. pulverized chalk, 1 lb. rye Hour, 
sufficient (white of egg; the whole is 
formed into an almost liquid mass, 
which is brushed over strips of linen, 
and the latter are applied to the joints ; 
an additional strip of linen is laid over 
them, and pressed with a hot iron, 
which dries the compound. 

Chinese, or Schio-liao. —To 3 
parts of fresh-beaten blood are added 4 
parts of slaked lime and a little alum ; 
a thin, pasty mass is produced, which 
can be used immediately. Objects which 
are to be made specially waterproof arc 
painted by the Chinese twice, or at the 
most three times. Dr. Scherzer saw in 
Pekin a wooden box which had travelled 
the tedious road via Siberia to St. 
Petersburg and back, which was found 
to be perfectly sound and waterproof. 
Even baskets made of straw became, by 
the use of this cement, perfectly ser¬ 
viceable in the transportation of oil. 
Pasteboard treated therewith receives 
the appearance and strength of wood. 
Most of the wooden public buildings of 
China are painted with schio-liao, which 
gives them an unpleasant reddish ap¬ 
pearance, but adds to their durability. 
This cement was tried in the Austrian 


Department of Agriculture, and by the 
“ Vienna Association of Industry,” aD( j 
in both cases the statements of b r 
Scherzer were found to be strictly ac ! 
curate. 

Chinese Glue.—(1) Shellac dis¬ 
solved in alcohol. Used for joining wood 
earthenware, glass, &e, This cemeut 
requires considerable time to become 
thoroughly hard, and even then is not 
as strong as good glue. Its portability 
is its only recommendation. 

(2) A colourless cement, that is re¬ 
commended highly for joining glass 
crockery, stone, wood, leather, &c., ig 
made by covering shellac with strong 
liquid ammonia, and shaking frequently 
until dissolved. The solution takes some 
time to form, and is facilitated by stand¬ 
ing, placing the bottle (well stoppered) 
in a moderately warm situation, and 
briskly agitating it at intervals. It 
gives a strong waterproof cement, which 
adheres to everything. Bleached shel¬ 
lac gives a lighter coloured transparent 
solution, but the cement will not be so 
strong. Alcohol or wood spirit may 
be used in place of the ammonia, but 
the cement will not be so strong as 
where ammonia is employed. (3) Clean 
glass is reduced to very fine powder, 
and passed through a silken sieve; the 
powder is ground with white of egg on 
a stone slab, powdered glass being added 
till the ret]uircd consistence is attained. 
It forms a very firm cement for glass 
and porcelain, vessels repaired with it 
breaking in a now place rather than at 
the joint. (4) 3 oz. shellac, 1 oz. borax, 
gpint water; the Avliolo is boiled in a 
covered vessel till dissolved, then eva¬ 
porated to the proper consistence. It 
dries slowly, but is clieap and useful. 
Druggists and oilmen often employ it 
instead of gum, for fixing paper labels 
to glass or tin, when exposed to damp. 
(5) Bullocks’ blood is mixed with its 
weight of quicklime. It will scarcely 
keep longer than a week when the 
weather is warm. For use, it is 
thinned by addition of a little water. 
It is employed by bookbinders and 
trunk makers. 

Chrome. 1 — This cement consists of 
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a strong solution of gelatine, to which 
has hew added, for every 5 parts of 
gelatine, 1 of a solution of acid chromate 
of lime. The mixture becomes insoluble 
in water under the action of light, in 
consequence of the partial reduction of 
the chromic acid, and this property is 
utilized on several occasions in photo¬ 
graphy. Professor Schwartz has been 
experimenting with it as a cement for 
glass. With n fresh preparation of the 
solution he covered the surfaces to bo 
united as evenly as possible, pressed 
them together, and then tied them 
together. He then exposed the glass 
to the sun, and at tile end of a few 
hours the operation had perfectly suc¬ 
ceeded. Boiling water line no e/lect on 
the oxidized cement, and the fracture 
could scarcely ho recognized. Valuable 
objects in glass, which would be dis¬ 
figured with, common cement, can he 
satisfactorily repaired in this manner. 
It is probable that microscopic object- 
glasses could bo better fastened with 
this than with black asphaltc. 

Coppersmiths’.—Powdered quick¬ 
lime mixed with bullocks’ blood and 
applied immediately. Used under the 
edges and rivets of copper boilers, &c. 
Cheap and durable. 

Corks.—To render corks impervious 
to air, acids, alkalies and corrosive 
liquors generally, boil them for some 
time in melted paraffin. They must bo 
kept under the surface of the melted 
material, and should be heated and 
allowed to cool several times, so ns to 
get all the air out of the pores. Corks 
thus treated cut easily, and make very 
close joints. For cements for coating 
cork, see Bottle. 

Crucible.—A mixture of powdered 
clay and bvinkdust, made up with 
water, or a solution of borax. Used to 
join crucibles which are exposed to a 
strong heat. When mixed up with 
borax solution, the lute becomes a com¬ 
pact vitreous mass in the fire. 

Curd.—(1) Skimmed milk is curdled 
by the addition of vinegar or rennet, 
and beaten to a paste with powdered 
quicklime. (2) 4 pint skimmed milk, I 
J pint vinegar, mixed with the whites 


of 5 eggs; the whole is well beaten, 
and sufficient quicklime is added to 
form a paste. These cements are used 
for mending glass and earthenware; 
they resist water, and a moderate de¬ 
gree of beat. 

Cutlers’.—This is the name given to 
various kinds of cement used for fasten¬ 
ing knives, Sec., in their handles. (1) A 
very firm cement is made of 4 parts 
resin, 1 of beeswax, into which, when 
melted, 1 part of fine briukdust is stirred. 
It adheres with great firmness. (2) Take 
powdered resin, and mix with it a small 
quantity of powdered chalk, whiling, 
or slaked lime. Fill the hole in the 
handle with the mixture, heat the tang 
of the knife or fork, and thrust in. 
When cold, it will be securely fastened. 
(11) Take 1 lb. resin and 8 oz. sulphur, 
melt together, form into liars, or when 
cold reduce to powder; 1 part of the 
powder is to be mixed with £ part of 
mm filings, briukdust or fine sand ; fill 
the cavity of the handle with the mix¬ 
ture, and insert the tang, previously 
heated. (4) Pitch, 4 parts; resin, 4; 
tallow, 2 j briekdust, 2. Welt, the first 
three ingredients, and add the briekdust 
hot and finely powdered. (5) Chopped 
hair, flax, hemp or low, mixed with 
powdered resin and applied as above. 
(C) 1G oz. rosin, 16 oz. hot whiting, 

1 oz. wax. (7) S parts pitch, 1 wood- 
ashes, 1 hard tallow, incited together, 
(8) 4 lb. black rosin moltud with X II), 
beeswax, and 1 lb. red hot whiting 
added. 

Dextrine. —This is prepared from 
starch by the action of heat, diastase, 
or acids, and is sometimes called starch 
gum and British gum. As usually sold, 
it is a whitish, insipid powder, having 
a pleasant odour of cucumbers. It is 
soluble in cold amt luit water, and in 
very dilute alcohol, but it ia insoluble 
in strong alcohol and ether. In France 
it is largely employed by pastrycooks 
and confectioners, and by surgeons, as 
a stiffening for the splints used for frac¬ 
tured limbs. It has also been made up 
into roundish masses and sold for gum 
arable. It is said to bo used for “ gum¬ 
ming ” postage stamps, but careful trial 
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convinced Pliin that the best specimens 
in market are not equal to good gum 
arabic, It is cheaper, however, and for 
ordinary purposes is strong enough. 
Dextrine is easily prepared for use. It 
may be mixed with cold water and 
stirred or beaten for a few moments, 
when it will dissolve very completely. 
It may be used immediately, or it may 
be boiled. This latter improves it. For 
details of manufacture, see Spans’ 1 En¬ 
cyclopedia. 7 

Egg*.—A number of very cohesive 
cements, impervious to water and most 
liquids and vapours for a short time, 
are made by the union of quicklime 
with many of the vegetable and animal 
mucilages and glues. The following is 
said by Aiken to have been extensively 
employed by chemists for centuries 
under the name of u egg cement 77 :—(1) 
Take some white of eggs with as much 
water, heat them well together, and 
sprinkle in sulHcicnt slaked lime to 
make the whole up to the consistence ot‘ 
thin paste. This cement sets or becomes 
hard very quickly, ami must be used 
at once. It is employed to mend earth¬ 
enware, china, glass, marble, alabaster, 
spar ornaments, &c. Although water¬ 
proof to a certain extent, it does not 
resist moisturu long unless it has been 
exposed to heat. (2) Freshly burnt 
plaster-of-Paris, 5 parts; freshly burnt 
lime, 1; white of egg, as much as may 
be needed. Reduce the two first ingre¬ 
dients to a very fine powder, and mix 
them well; moisten the surfaces to bo 
united with a small quantity of white 
of egg, to make them adhesive; then 
mix the powder very rapidly with 
white of egg, and apply the mixture 
to the broken surfaces. If they arc 
large, two persons should do this, each 
applying the cement to one portion. 
The pieces are then firmly pressed to¬ 
gether, and left undisturbed for several 
days. 

Elastic. — Zenker's. Indiarubber, 5 
parts ; chloroform, 3 j dissolve and add 
powdered gum mastic, 1. Elastic and 
transparent. (2) Gut indiarubber into 
fine shreds and dissolve together 1 o z. 
of the rubber, 4 oz. of bisulphide of 


carbon, 2 dr. isinglass, and -J oz. gut ta ' 
percha; in using this, the parts to t 
joined must be covered with a thin coat , 
of the solution, and be allowed to dry l ■ 
few minutes; then heat to moltin? 
place the parts together and eompre^ ' 
until cold ; this is useful for cementin’' 
leather or indiarubber. (Doubtful ' 
cording to Thin). (3) Guttapercha ' 
1 lb.; caoutchouc, 4 oz. ; pitch, 2 02 .’ 
shellac, 1 oz.; linseed oil,‘3 o/«jm e ni' 
together. Must bo heated when a T ,. ' 
plied. * ■ 

Engineers 7 .—(1) Ground whita 
lead is mixed with as much red lond^ 
will give the mass the consistence of , 
putty. (2) Equal weights of white and ' 
red lead and sufficient boiled linseed 
oil to produce the proper consistence. 1 
These compounds are applied by smeai-: 
ing them on a washer of hemp yarn 1 
placed between metallic joints, which 
are to be screwed up. They also ’answer 
well for luting the joints between stone* 
e. g. in cisterns, &o., ami dry as hard as 
stone. 

Eat.—(1) Clay is dried, powdered, 1 
sifted, placed in an iron mortar, and' 
incorporated with drying oil, added 
gradually, the whole being well beaten 
up till the mass assumes the consistent.' 
of a line paste. If should he prcscrvid 
under a coating of oil, to prevent it 
drying up. It resists the action of Cor¬ 
rosive gases, hut inconveniently softens 
by exposure to heat. (2) Plnster-of* 
Paris mixed with water, milk, or weak 
glue. Stands a dull-red heat. 

Fireproof.— Pliin says it is easy 
to find a recipe for a fireproof cement, 
lmt it is very difficult to find a cement 
that will stand a rod heat. It is well 
to bear in mind the fact t lmt no cement 
containing organic matter (such ns 
glue, Hour, oil, &c.) can maintain any 
adhesive power at a red heat, since all 
such substances are decomposed at that 
temperature. Cements containing oil, 
&e., may do to fill cracks, but not to 
hold two surfaces together. No cement 
can be depended upon for this purpose 
to any great extent. For some pur¬ 
poses, the (Hass cements Nos. 1 and 2 
answer very well. (1) Often a lute is 
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required to join tho covers to crucibles, 
or for similar purposes, so ns to keep 
them air-tight when hot. A very valu¬ 
able composition of tlie kind is made of 
glass of borax (fused borax), brickdust 
and clay, finely powdered together aiut 
mixed with a little water when used. 
No very great nicety is required in the 
proportions, but about of hoiax is 
quite sufficient to bring tho earths to 
that state of semi-vitrification which is 
desired. Litharge may be used instead 
of the borax, but the latter is by far the 
better, as it promotes that thin spread¬ 
ing fusion which is most efficient. (2) 
A cement winch is said to he useful for 
stopping cracks in iron vessels which 
are intended to be strongly heated, is 
made of 0 parts of clay, l of iron tilings, 
and linseed oil enough for mixture. The 
oil will, of course, be speedily destroyed, 
hut will leave enough carbonaceous 
residue to unite the remainder into a 
firm mass. Phin would prefer, how¬ 
ever, to depend on the Iron cement 
Nos. 2, 3, and 4. (3) The following 
cement is said to he very hard, and to 
present complete resistance alike to a 
red heat and boiling water :—To 4 or 5 
parts of clay, thoroughly dried and 
pulverized, add 2 of tine iron filings 
free from oxide, 1 of peroxide of man¬ 
ganese, A of common salt, and I of 
borax ; mingle thoroughly ; render as 
fine as possible ; then reduce to a thick 
paste with the necessary quantity of 
water, mixing well. It must be used 
immediately. After application it 
should be exposed to warmth, gradually 
increasing almost to a white heat. (4) 
A fireproof cement is being introduced 
made from a material found in tho Eifel 
Mountains. It is alleged by eminent 
professional men to bo the only material 
known to science which possesses besides 
its plastic qualities the virtue of being 
fireproof. Moistened with water, this 
cement forms an elastic mass, which 
can he exposed when dry to great heat 
without shrinking or showing any 
cracks. Such a cement should be pecu¬ 
liarly adapted for repairing defective 
fireplaces, cracks in retorts, &c., as 
mortar for fireproof buildings, and for 


the interior plastering of furnaces. The 
mode of its preparation is as follows: 
the cement is to be well mixed in a dry 
state, a small quantity of water is added 
and mixed well together. As a mortar 
it can be used in the ordinary way. In 
lining furnaces, however, care must he 
taken to proas the cement well into the 
walls, so as to leave a smooth, even 
surface, as when dried by the air* the 
cement easily crumbles and will nut 
harden til! ignited. Moreover it must 
not he treated roughly until it has been 
well burnt. Cracks in furnaces, retorts, 
&e., should he well cleansed and scraped, 
and if possible roughed before applying 
the cement. The parts to ho mended 
should be damped beforehand. An 
analysis by Dr. Diselinf, of Wiesbaden, 
gives the following results : Tlici cement 
is a polo grey, gritty substance, con¬ 
sisting of a good deal of flue dust, with 
angular ami round particles of quartz. 
When mixed with water it is very sticky, 
compact, and easily moulded. In Hid 
parts of the material dried at 248° F, 
(120° C.) there were: 

Olay earth . 10 -18 

Silica, chemically combined 11'03 
Silica, mechanically mixed) 

(sand).j 7.) o8 

Iron oxide. O'41 

Limn. 0‘2.'l 

J1 agnosia. 0-17 

Potassium . 0‘9i) 

Loss by heat. 3" >1(1 

100'05 


As will he seen, tho quantity of fusible 
matter, such ns iron, &c., is very small 
indeed, if any. Under tho lire treat¬ 
ment the cement showed the following 
results: After being boated to silver 
melting heat, or about 1832° l f . (1000° 
(J.), llio cement turned to a grey colour, 
speckled with a few black spots, tho 
fracture being earthy and porous.— 
(Scient. Amei\) 

(5) 20 parts fine river sand, 2 litharge, 
1 quicklime, sufficient linseed oil to form 
thin paste. Acquires a stony Iiurd- 
liesB, (0) 2 parts good clay, 8 slinrp 
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■washed sand, 1 horse-dung; mixed 
thoroughly, and tempered like mortar. 
(7) Linseed or almond meal, mixed to a 
paste with milk, lime-water, or starch- 
paste ; resists a temperature of 500° F. 
(260° C.). (8) Clay is puddled with 

water, and to it is added the greatest 
possible quantity of sand, which has 
been passed through a hair sieve; the 
whole is worked up iu the hands, and 
applied in coats more or less thick on 
vessels needing protection from the 
direct action of tire fire. (9) 1 part of 
si fteil manganese peroxide, 1 pulverized 
7,inc white, sufficient commercial soluble 
glass to form a thin paste. To be used 
immediately. Becomes very hard, and 
presents a complete resistance to rod 
heat and boiling water. (10) As a 
coating for glass vessels, to protect them 
from injury during exposure to fire, 
pipe-clay and horse-dung are made into 
a paste with water. This composition is 
applied by spreading it on paper; it is 
used by pipe-makers, and will stand the 
extreme heat of their furnaces for 24 
hours without damage. (11) Shredded 
tow, or plumbago, is substituted for the 
horse-dung. 

French.—Mix thick mucilage of 
gum malic with powdered starch; a 
little lemon juice is sometimes added. 
Used by natuialists in mounting speci¬ 
mens ; by artificial flower makers, and 
by confectioners to stick paper orna¬ 
ments, wafers, papers, &c., on their 
fancy cakes. 

Glass. —There are several kinds of 
so-called glass cement, said to be 
excellent for uniting broken glass, 
china, &c. (1) Pulverized glass, 10 

parts ; powdered fluorspar,'20 ; soluble 
silicate of soda, 60. Both glass and 
fluorspar must be in the finest possible 
condition, which is best done by shak¬ 
ing each, in fine powder, with water, 
allowing the coarser particles to deposit, 
and then to pour off the remainder, which 
holds the finest particles in suspension. 
The mixture must bo made very rapidly, 
by quick stirring, and when thoroughly 
mixed must be at once applied. This is 
said to yield an excellent cement. (2) 
Red lead, 3 parts; fine white sand, 2; 


crystallized boracie acid, 3, Those in. 
gredients are mixed and fused, and then 
reduced to a very fine powder, which 
may be made into a paste with a dilute 
solution of soluble glass, and applied as 
an ordinary cement, or it maybe raised 
with very weak gum water (just enough 
gum to make if adhesive); after it has 
been applied, the articles are exposed to 
a heat sufficient to melt the fusible 
glass, which is formed by the union of 
the three ingredients. (3) 2 parts of 
isinglass are soaked in distilled water 
until soft; the water is then pouied off 
and as much alcohol added as will cover 
the isinglass, and the whole heated 
until solution takes place; 1 pait of 
mastic is then dissolved in 3 of alcohol 
and the two solutions mixed ; 1 part of 
gum ammoniac is then added, the whole 
well shaken and evaporated in the water- 
bath until a thick glue-like mass is pro- 
duccd, becoming a stiff jelly on cooling. 
When required for use, the vessel con¬ 
taining the cement is placed in hot 
water or in nn oven, and the cement 
applied by means of a brush, It hardens 
iu 24 hours.— (fiintjler's VoUjUth. Jl) 
(4) Melt 5 or 6 bits of gum mastic ns 
large as pens in the smallest quantity 
of alcohol; mix with 2 oz. of a solution 
of isinglass (made by dissolving isinglass 
in boiling brandy to saturation), having 
previously mixed the isinglass solution 
with 2 or 3 bits of galbanum or gum 
ammoniac; keep in a well-corked bottle, 
and gently bent before using, (5) With 
a small camel-hair brush, rub the edges 
with a little carriage oil-varnisli, and, 
if neatly put together, the fracture will 
hardly be perceptible, and, when tho¬ 
roughly dry, will stand both fire anil 
water. (6) Dissolve line glue in strong 
acetic acid to form a thin paste. (7) 
Canada halsam or clear gluo (gelatine), 
to which has been added a small quan¬ 
tity of bichromate of potash. The lntter 
soon loses its yellow tint, and becomes 
unaffected by damp when exposed to 
daylight. (8) 2 parts of common black 
pitch and 1 part guttapercha, melted 
and worked together till mixed; or 2 
parts shellac, 1 part Venice turpentine, 
melted together. These would want 
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usiae warm. They are both impervious 
tn weather influences. (0) See Chrome. 

Glass to Metals.— (1) A cement 

of great adhesive property, particularly 
serviceable in attaching the brass 
mountings on glass lamps, as it is un¬ 
affected by petroleum, may be prepared 
by boiling 3 parts of rosin with 1 part 
of caustic soda, and 5 parts of water, 
thus making a kind of soap which is 
mixed with | of its weight of plaster-of- 
Paris. Zinc white, white lead, or pre¬ 
cipitated chalk, may bo used instead of 
the plaster, but when they are used the 
cement will be longer iu hardening. 
(2) A cement for such purposes as fixing 
metal letters to glass windows consists 
of copal varnish 15 parts, drying oiL 
5 parts, turpentine 3 parts, oil of tur¬ 
pentine 2 parts, liquefied marine gluts 
5 parts. Melt in a water-bath, and add 
10 parts dry slaked lime. (3) Brass 
letters may bo securely fastened on glass 
windows by the following recipe 


Litharge .. .. 2 parts. 

White load ,. .. 1 „ 

Boiled linseed oil .. 3 „ 

Gum copal .. .. 1 „ 


Mixed just before using, tins forms a 
quick drying and secure cement. (A) 
1 lb. of shellac, dissolved in u pint of 
strong methylated spirit; to which is 
to be added -A. part of a solution of 
indiavubber in carbon bisulphide. (5) 
Take 2 oz. of a thick solution of glue, 
and mix with 1 oz. of linseed oil varnish, 
or £ oz. of Venice turpentine. Hull 
together, agitating until the mixture 
becomes as intimate as possible. The 
pieces cemented should bo fastened to¬ 
gether for a space of 48 to 00 hours, 
(0) One of the best cements for uniting 
glass to other substances is prepared by 
putting the best and purest gum arable 
into a small quantity of water, and 
leaving it till next day, when it should 
be of the consistence of treacle. Calomel 
(mercurous chiorido or subchloride of 
mercury) is t then ndded in suitable 
quantity, enough to make a sticky mass 
being well mixed on a glass plate with 
a spatula. No more is to be made than 
that required for immediate use. Tho 


cement hardens in a few hours, but it 
is wiser to leave it for a day or two. To 
ensure success it is necessary to use only 
the very best gum ; inferior sorts are 
absolutely useless. (7) Before glass 
can he soldered to metal, it must bo 
“ quieted ” upon the side that is to be 
soldered. Tho “ quieting ” process is 
similar to, if not identical with, tho 
method of silvering looking-glass. When 
the glass is quickud, it may be readily 
soldered to the motai, using Venice 
turpentine or chloride of zinc as a flux, 
(8) CO parts starch, 100 finely pulver¬ 
ized chalk, are made into a mixture with 
equal parts of water and spirit, and the 
addition of 30 parts Venice turpentine, 
taking care to agitato the mass with a 
stick, so us to ensure its homogeneity. 
(0) 4 quirts glue melted with the least 
possible quantity of water, X part Venico 
turpentine ; will resist moisture. (10) 
That solder in some form adheres tn 
glass iswo.ll known and practised by the 
makers of fictitious jewellery. Those 
are made up of pieces of black glass, cut 
and polished, anil fairly soldered on tn 
metal plates. By breaking one of these 
across, it will at unco bo seen how strong 
the adherence really is. If tho work 
lias been well done, the pieces of glass 
do not lly off, hut are difficult to remove 
except in fragments This soldering is 
done as follows:—The shields, or metal 
plates, arc coated with a thick layer of 
tin ; these, together with the appro¬ 
priate pieces of gloss, are laid on an iron 
plate, heated to the inelliiig-poiut of 
the tin. The piece of hot glass to bo 
soldered is then picked up with forceps, 
and its edge introduced under tho sur¬ 
face of tlio melted .stratum of tin, and 
slid forward so as tn carry some of the 
metal before it, thus skimming oil'the 
oxidized surface so ns to bring clean 
glass and clean metal in absolute contact,. 
No glue must be used; tho least truce 
of oil or resin will spoil tho operation. 
When the piece of glass is fairly in place, 
it is pressed down in order to squeeze 
out tile surplus solder. It is this sliding 
action that ensures success; if the gloss 
were to be directly pressed down upon 
tho tin solder, no adhesion would take 
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place at all, from the presence of a trace 
of oxide and the existence of an air film. 
The glass, of course, must be polished 
and perfectly clean.—(F. H. Wenham.) 

(Hue. —0) Glue is, undoubtedly, 
the most important cement used in the 
arts. It serves to unite wood, paper, and 
almost all organic materials. The car¬ 
penter, the cabinet maker, the book¬ 
binder, the hatter, and numerous other 
trades use it extensively, and in some 
cases to the exclusion of everything 
else. Good glue, properly prepared and 
well applied, will unite pieces of wood 
with a degree of strength which leaves 
nothing to be desired. The fibres of the 
hardest and toughest wood will tear 
asunder before the glued surfaces will 
separate, and certainly anything more 
than this would bo unnecessary. Bevan 
found that when two cylinders of dry 
ash, each 14 in. diameter, where glued 
together, and then torn asunder after 
a lapse of 24 hours, it required a force 
of 1200 lb. to separate them, and conse¬ 
quently the force of adhesion was equal 
to 715 lb. per sq. in. From a subsequent 
experiment on solid glue, he found that 
its cohesion is equal to 4000 lb, per 
sip in. This would indicate that, our 
methods of applying this fiub*ttince as 
a cement arc capable, of improvement, 
and it is undoubtedly true that great 
care and skill must be used if the best 
results would ho obtained. 

Good glue is hard, clear (not neces¬ 
sarily light-coloured, however), and 
free from bad taste and smell. Glue 
which is easily dissolved in cold water 
is not strong. Good glue merely swells 
in cold water, and must be heated to 
the boiling-point before it will dissolve 
thoroughly, Good glue requires more 
water than that which is poor. The 
best glue, which is clear and red, will 
require from one-half to more than 
double the water that is required with 
pour glue. From Careful experiments 
with dry gluo immersed for 24 hours in 
water at (J0° F. (154° C,), and thereby 
transformed into a jelly, it was found 
that the finest ordinary glue, or that 
made from white bones, absorbs 12 time.s 
its weight of water in 24 hours ; the 


glue from dark bones, 9 times, whib $ 
the ordinary glue made from animal I 
refuse, absorbs but tt to 5 times iu \ 
weight of water. J * 

The quality of glue may, to „ 
certain extent, be estimated by break- l 
ing a piece. If good, it will break hard ? 
and tough, and when broken will b» 1 
irregular on the broken edge. If p 0 jj j 
it will break comparatively easy, leaving | 
a smooth straight edge. 3 ; 

Glue is iusolublti m alcohol, though ’ 
a small quantity of alcohol may h<j ' 
mixed with the solution without diffi. 
culty ; but if too much alcohol be used 
the glue separates from the water aa-] 
falls to the bottom of the vessel in the 
form of a white viscid .substance. Neither 
does it dissolve in other, or in the fixed 
or the essential oils, although oily 
matters of all kinds may he ineorporatttl 
with the solution of glue, forming a 
sort of emulsion. These facts will 
enable readers to judge of the value of 
those recipes in which they are directed 
to dissolve glue in alcohol or in oil, for 
tho purpose of making a glue which will 
remain liquid nl, all times. A little 
alcohol may be added, but if the amount 
of alcohol 1)0 suilicieut to produce any 
marked client, the glue is apt to separate, 
One of the must marked character htics 
of good glue is its property of gclutinu- 
ing. By this is meant, tho fact that a 
moderately strong solution of glue 
which is quite fluid when hot, forms n 
stiff jelly when cold. This property ia 
no bad test of tho quality of glue. The 
firmer the jelly, the better the glue. Ia 
ignorance of this principle, some persona 
have made great efforts to get rid of this 
property, and acids and various salts 
have been added to the .solution of glue 
for the purpose of preventing its gela- 
tinizatiou, and thus retaining it in a 
liquid form that would be ready for uso 
at any moment. But by those who have 
devoted tho most careful attention to 
the subject, the fad. stands unquestioned 
that the strongest, glue is th.it which is 
purest and which gelatinizes or sets 
most completely. 

Glue being an animal substance, It 
must be kept sweet, and free from 
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putrefaction 5 to io tWs if ‘ is necessary 
to keep it cool a ^ eris oncc dissolved, 
an«l while not in use. 

The most serious defects in glue are 
the mixture of extraneous matters and 
incipient putrefaction. Them ure other 
subihneos, beside gelatine, present m 
the mutters from which glue is pre¬ 
pared, and unless these substances are 
carefully separated, the glue will prove 
of inferior quality, Hence, in selecting 
glue, choose that which is transparent 
and free from clouds or flocks in its 
substance. Very clear and colourless 
cine is 1)7 no means the best; but, 
whatever bo the colour, see that it is 
clear. It is true that in some cases 
very finely divided powders bavo been 
added to glue with the avowed object 
of rendering it stronger. Thin is in¬ 
clined to believe, however, that such 
additions servo merely to clonk defects 
in the «luo itself, or m the mode in 
which it is applied. Peter Cooper is 
said to add very finely divided Paris 
white to his glue, and it is claimed j 
that the glue is improved not only in 
appearance but in actual birunglh. 
White lend added to glue is said to 
make it waterproof us well ns to 
strengthen it, and from the well-known 
relation of wiiito lead to oils and uninuil 
substances it is nut impossible that this 
may be the ea.se. 

The other and by far the greatest and 
most common defect in glue is incipient 
putrefaction. This may occur either 
at the glue-factory or in the workshop 
of the mechanic ; in either case it is 
fatal to the sfcreugth of the glue. Ft 
may often be detected, however, by the 
smell and taste. The odours of good 
glue and of that which bus begun to 
decay are so different that, once ob¬ 
served, they will never ho forgotten. 
Glue which has begun to putrefy at the 
factory nwy not exhibit any odour go 
long as it is kept perfectly dry, and it 
may even have been so deodorized by 
bone black or the action of chemicals, 
that it does not exhibit a bad odour 
when, first moistened. But when allowed 
to stand for a very short time, especially 
in warm weather, putrefaction again 


ccmimoncns, and the odour is quite per¬ 
ceptible, while good glue will remain 
sweet and sound uuder the same 
cunclitiuna. 

Glue which exhibits a bad odour 
when moistened should he rejected and 
used only for making rise, and for 
uniting the coarser varieties of articles; 
and when the glue-pot begins to exhibit 
any signs of putrefaction, it ought to ho 
carefully cleaned out and thoroughly 
soaked and washed, fur the presence of 
a little bad glue will soon destroy a 
whole batch of a good article. 

The preparation of glue demands care 
rather than skill. In dissolving gluo, 
it is best to weigh tho glue, and weigh 
or measure the writer. If not done thcro 
is a liability of getting mores glue than 
the water cun properly dissolve. It is 
a good plan, when on on the quantity of 
water that any sample of glue will tako 
up has been ascertained, to put tho gluo 
and water together at least 0 hours 
before heat is applied, and if not soft 
enough then, let it remain longer in 
soak, for there is no danger of good gluo 
remaining in pure -water, oven for 48 
hours, provided tho weather bo cold; 
but it must not bo allowed to Ho too 
long in that liquid, or it will begin to 
decay, especially in warm weather. To 
meet this diHieult.y, and secure tho 
quick soaking of the glur, thcro lias of 
late years been introduced a pulverized 
or granulated article which is excellent. 
Frozen glue, made porous by freezing, 
is also used with this object in view. 
After being soaked, the glut* should 1)0 
melted, great cure being taken that it 
be not burned. Next to putrefaction, 
burning is tho groat dwilroycr of glim. 
Burnt glim is always weak. If kept 
dry, glue may be preserved for any 
length of time; but when once mois¬ 
tened, oven the best samples soon spoil, 
No more glue should he prepared at any 
one time than fa to boused immediately, 
ami whenever a job requiring extra 
strength ia to lie executed, it will 
a] ways pay to prepare a fresh lot.. 
Formerly, when glue was generally 
heated over the naked rive, tho old- 
fashioned glue-pot was always used. 




80 


CEMENTS AND LUTES* 


This pot is double—the space between 
the outer and inner vessels being filled 
with water. Consequently whore this 
pot is employed, the glue can. never be 
made hotter than boiling water, and 
thus all danger of burning is avoided. 
Now that more delicate and convenient 
modes of heating have been devised, 
this old pot has in some cases been dis¬ 
missed, to the evident deterioration of 
the process. Even steam should never 
be employed except to heat water in 
tho outer case. In applying glue, it 
should be remembered that the thinner 
the layer which is applied the stiongcr 
will bo the joint, and the less water 
there is combined with the glue tho 
sooner will it. dry, and consequently 
the less will tho joint be exposed to 
accidental disturbance before union has 
fairly occurred. Carpenters should re¬ 
member that fresh glue dries more 
readily than that which has been once 
or twice melted. 

If glue is of first-rate quality, it can 
be used on most kinds of woodwork 
very thin, and make the joint as strong 
as the original, but it is necessary that 
the glue be brought into intimate con¬ 
tact with the entire surface of the wood. 

A drop of melted glue allowed to 
simply fall on a surface of dry, cold 
wood and dry there, will often fail to 
adhere at all, while if the same drop 
had been rubbed in, it would have 
attached itself to tho surface with 
wonderful tenacity. la applying glue, 
therefore, we must secure this perfect 
contact, and we must also employ every 
means in' our power to delay the gela- 
tinization of the glue until the joint 
has been completed. The glue should 
therefore be used while very hot, as hot 
as it will bear, and in very colcl weather 
the wood itself should be warmed. The 
glue should be well rubbed in with a 
stiff brush and the two surfaces should 
be rubbed well together and retained 
in contact under great pressure until 
the glue has become somewhat dry. 
Complete dryness rarely takes place 
under several days; but after the lapse 
of 12 hours, the joint becomes tolerably 
strong. A joint made in this way is 


probably as strong as can be made 1 J' 
any ordinary process. (Phin.) ■ \ 

Holding Power of Glue.-p^ / 

numerous experiments, Dr. KarniarV -1 
has arrived at the following C0 J-| 
sions :— * 

1. Glue exerts a far greater hold H l 

surfaces of woodcut across the yrabl 
than on those that have been snUtrJ 
cut with the grain. 1 ‘; 

2. Where two surfaces of split 

are laid together, the hold of thcghJ 
is the same, whether the fibres aro laid I 
parallel or crosswise to each other. I 

d. The holding power of gl Ue on ? 
different woods, estimated in kilo, x 
grammes per square centimetre, is ^ ' 
below:—• 


Cut ncross tho | 

grain. Split. ? 
Beech .. 155-55 78-83 '< 

Hornbeam. .. 126*50 79*18 ' 

Maple .. .. 87*65 GiJ’OO 1 

Oak. 128*34 55-16 l- 

Fir. 110*50 24-10 £ 


(Monitcur Midlist. lhl<jc .) { 

To Prevent the Cracking of Glue,— \ 
When articles that have been glued are ; 
exposed to great heat, they are often 1 
much damaged by the cracking of the 
glue. This evil may bo avoided hy ! 
adding to the glue chloride of lime, 
which is a very soluble suit, and pre. 
vents the glue from drying so na to 
become brittle. Glue so prepared ad¬ 
heres firmly to glass, metal, &e., and 
may bo used for sticking on tickets soas 
not to come oil*. ( L'hunn . Zcitsch. o/ 
liussut.') 

Application.—The preparation of glue 
is very simple. It, is first broken up into 
small pieces and put into a vessel, 
covered with cold watur, and left to 
soak for a number of hours, tho length 
of time required for soaking being 
generally governed by the strength of 
the glue, the strongest glue taking the 
longest time. After being soaked until 
it all swells and becomes soft and gela¬ 
tinous (avoid over-soaking), it is placed 
upon the fire io cook, being kept stirred 
until it is thoroughly dissolved and ap¬ 
pears stringy. It is then ready for 
use; but in factories where a large 
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quantity ts employed, it is then poured 
out in a large fiat pan and left to cool ; 
anil the workman, when desiring it for 
use eats oil' the required quantity and 
hunts it. It is a htul habit for workmen 
to allow the gluc-pot to remain ou the 
store after they lniye done with it, as a 
rerr prolonged heat will destroy ^ the 
adhesive qualities of the glue. Glue, 
to resist well n damp atmosphere, should 
contain as little saline matter us pok- 
sihle. When buying the article, ven¬ 
ture to apply your tongue to it, aud if 
it tastes salt or acid reject it for any 
but the commonest uses. The same 
operation will also bring out any bad 
smell the glue may have. Those are 
very simple and ready tests, ami are 
the usual ones by which dealers and 
large consumers form their judgment. 
Another good test is to soak a weighed 
portion of dry glue in cold water for 
24 hours, then dry it again, and weigh. 
The nearer it approaches to its original 
weight, the better glue it is, thereby 
showing its degree ofinsolubility. Glue 
loses much of its strength by frequent 
re-melting. Therefore, glue which is 
newly made is preferable to that which 
has been re-builed. Tho hotter the 
glue the more force it will exert in 
keeping the joined parts glued to¬ 
gether. In all large mid long joints it 
should he applied immediately after 
boiling. Apply pressure until it is set 
or hardened. 

In applying glue, where the part is 
end grain, lirsl fill the pores of the 
wood with thin glue, and let dry; 
then clean off, and glue it at tho joint 
with strong glue. Many a job has 
been spoilt by reason uf neglecting to 
fi 11 the end grain in this manner. In 
adding water to glue, it is Lost to give 
the glue a boil before using again, so 
that it may bo evenly aud thoroughly 
mixed. 

Quick Drying Glue.—Put your glue 
into a bottle lull, and fill up with 
common whisky; cork tight, aud act 
by for 2 or B days, and it will dissolve 
without the application of heat, ami 
will keep for years. (For manufacture 
of glue, see article Gelatine.) 


Fish Glue. —(1) An attempt has been 
made to prepare glue from the skins and 
refuse of fish, in the same way that 
ordinary glue is prepared from tho 
skins and ofihl of land mmvuvl.s. Such 
glue hag been made in largo quantiLy, 
and forms a very good size for some 
purposes. Tima far, however, it has 
been found impossible to free it from a 
very disagreeable fish-like odour, and 
another objection in, that it does not 
gelatinize. It is probable that by ex¬ 
ercising greater care find by using the 
skins nlonc, freeing them from scales 
and oil, a very strong and serviceable 
glue might he prepared. The ordinary 
method at present in use for curing fish, 
will, probably, at no distant day, give 
place to others by which tho product will 
he more condensed and more palatable. 
In that rn.se, it is probable that fish 
skins will lie an important part of tho 
refuse, and a method of obtaining good 
glue from them will be a most vnluahlu 
process. That there is no inherent diffi¬ 
culty with mere fish product is shown 
liy the manufacture of isinglass, which 
is one of the strongest gluon. Tho 
northern seas will probably be the chief 
scats of this new industry, as fchu skins 
can there be subjected in the processes 
required, without such danger from 
pntrelaci.ion as exists in warm climates, 
fcicG Lapland Glue. 

(2) A correspondent of a technologi¬ 
cal paper describes a method of pre¬ 
paring glue from fish scales. lie nays; 
“The natives of the Maldivo and Lneit- 
dive Islands, and the Malays of tho 
coasts of llornuo and Sumatra, have a 
glue which they make us fnlluwfl:— 
They tnko the scales of n kind uf fish, 
culled by English and American Hailors 
salt-water trout (identical with tlm 
salt-water trout of tho Gulf of Mexico), 
and after thoroughly washing them in 
a glazed earthen jar, which they stopper 
tightly, and weight an that it will re¬ 
main under water, they put this jar in 
a pot of water, and boil it, until tho 
scales are reduced to a sunii-triuiapiu’cnt 
viscous maaa. This requires several 
hours. Caro should Do taken that no 
water or extraneous matter] iiuid or 
a- 
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solid, be allowed to get into the jar 
with the scales. The glue thus imule is 
the most tenacious, and at the same 
time the most transparent and beautiful 
that I have ever seen. I have made it 
in this country from the scales of perch, 
trout, aiul bass, I am informed that a 
similar glue is made from tlie bladders 
of various fishes.” 

Lapland Okie. — The bows of the 
Laplanders are composed of two pieces 
of wood, glued together. One of them 
is of birch, which is flexible, and the 
other of the fir of the marshes, which is 
stiff, in order that the bow when bent 
may not break, and when unbent it 
may not bond. When these two pieces 
are bent, all the points of contact endea¬ 
vour to dis unite themselves, and to pre¬ 
vent. this the Laplanders employ the 
following cement: They take the skins 
of the largest perches, and having dried 
them bo that the greasy part may be 
removed by scraping and wiping, and 
the oil soaked out by any porous mate¬ 
rial, they soak them in water until they 
are so soft that they may bo freed from 
the scales, which are thrown away. 
They then put 4 or 5 of tlie.se slcins in a 
reindeer’s bladder, or they wrap them 
up in the soft bark of the birch tree, in 
such a manner that water cannot touch 
them, anil place them thus covered in a 
pot of boiling water with a stone above 
them to keep them at the bottom. 
When thoy have boiled about an hour, 
they take them from the bladder or 
bark, and they are then found to bo soft 
or viscous, like strong glue. In this 
state they employ them for gluing 
together the two pieces of their bows, 
which they strongly compress together 
and tie up until the glue is well dried. 
Those pieces never afterward separate. 

Liquid Glue .—Various attempts have, 
ns already stated, been made, with the 
intention of retaining the glue in a 
liquid form, and of thus avoiding the 
inconvenience attending the use of a 
cement which requires to be liquefied 
by heat whenever it is to be used. The 
addition of a little nitrio acid will 
revent the glue from gelatinizing or 
ecoming solid, and the .same effect is 


produced by the addition of a ljfcH a l 
vinegar, or of pyroligneous acid, W 1 ,J| 
will also prevent it. from moulding i.f 
is supposed that the latter is snbstan 1 
tialljr tile formula for making the well! 
known Spaulding’s glue. The addition I 
of these substances injures the s ] n . ! 
however. Spaulding’s gl ue may fcjf 
more convenient than common gluj j 
hut it is far inferior to it in strength' 4 
More recently it lias been proposed to' 
add sulphate or chloride of zinc to com- i 
mon glue for the purpose of keeping it f 
liquid. A solution of shellac in alcohol ■ 
has been used and highly extolled as a ! 
substitute for common glue. It for ffi3 
a tolerable liquid cement, but is far in. 
forior to glue. Any of the following ' 
recipes will afl'ord a liquid glne which i 
will answer well enough for purposes f 
whore no groat strength is required' 1 
hut there is no cement which is more 
convenient than common glue, and yet ; 
which will unite wood with anything 
like the efficiency of that article. 

(1) Ihiiiiuutiu’s. This is one of the 
oldest forms and one of the best; 1th | 
prepared as follows: Soak 8 oz, of best ■ 
glue in •} pint of water in a wide- ! 
mouthed bottle and melt by heating j 
the bottle in a ivator-hath. Then odd 
slowly 2J oz. of nitric acid, sp. gr. l'SDO, 
stirring constantly. Eilerraconce takes 
phieo under escape of nitrous acid gas. 
When all the acid has boon added, the 
liquid is allowed to cool. Keep it well 
corked, and it will he ready for use at 
any moment. It does not gelatinize, 
nor putrefy, nor ferment, It is ap¬ 
plicable to many domostio uses, such ns 
mending china, wood, &c. (2) A very 
strong gluo may bn made by dissolving 
‘I oz. of glue ill lli oz, of strong acetic 
acid by the aid of heat. It is somi-solid 
at ordinary temperatures, hut needs 
only to he warmed, by placing the 
vessel containing it in hot water for a 
short time, to be ready for use. (3) 
Dilute officinal phosphoric acid with 
2 parts, by weight, of water, anil satu¬ 
rate with carbonate of ammonia; dilute 
tho resulting liquid, which must he still 
SDmewliat acid, with another part of 
distilled water, warm it on a water- 
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Wh and dissolve in it enough good 
glue’to form * thick, syrupy liquid, 
ft must he kept in well-closed bottles. 
( n Spaulding’s. This is simply good 
)j'e prepared with strong vinegar 
instead of water. Dilute, rectified 
pyroligneous acid, which is a coarse 
t'urm of vinegar containing a very little 
creosote, may he used. It prevents 
mould and fermentation, (o) Glue, 
water and vinegar, of each ‘2 parts. 
Dissolve in a water-bath, and add alco¬ 
hol 1 part. (G) A solution of shellac 
in alcohol is often sold under the name 
of “liquid glue." See Chinese Glue, 
m Macerate 0 parts glue in 10 
water, until the glue is swollen and 
soft. Add 1 of hydrochloric acid, and 
lh sulphate of zinc, and let the mixture 
be kept for 10 or 12 hours at a tempe¬ 
rature of 151° to 158° F. (68° to 70° U). 
Answers admirably for attaching labels 
to tin and to glass when exposed to 
damp. (8) The writer of the following 
claims to hare a personal knowledge of 
its excellence: “An excellent liquid 
glue is mude by dissolving glue in 
nitric other. The etliur will only dis¬ 
solve a certain amount of the glue: 
consequently, the solution cannot be 
made too thick. The glue thus made is 
about the consistency of mulnsaos, and 
is doubly as tenacious as that made with 
hot water. If a few bits of indiarnbher, 
cut into scraps the size of a buck-shut, 
be added, and the solution allowed to 
stand a few days, being stirred fre¬ 
quently, it will be all the better, and 
will resist dampness twice as well as 
glue made with water.” (0) Puscher 
states that a clear liquid glue may ho 
obtained by dissolving 1 part of sugar 
in warm water, adding J part of slaked 
lime, and keeping at 145°-105° F. for 
several days, with shaking at intervals. 
From 4 to 5 parts of the resulting 
solution of eugav-limo are then used to 
dissolve 1 part of glue, the whole being 
gently warmed. The addition of 2 to 
3 per cent, of glycerine improves the 
glue, and a few drops of lavender oil 
remove the peculiar odour. (10) Or¬ 
dinary glue, 100 oz., is dissolved in a 
water-bath with 250 oz. vinegar; when 


the wliule has become liquid, 250 oz. 
ordinary alcohol, and 10 uz. alum are 
added, the mass being kept over a lire 
for a quarter of an hour. It is very 
tenacious, and docs not become putrid. 
When too thick, a little water may bo 
added, and the mixture may be heated. 
It is very useful fur cementing, in the 
cold, a variety of small objects, and is 
much employed by the makers of false 
poarlB. (11) 100 parts of ordinary 
gelatine are dissolved in 400 parts el' 
water containing G to 7 parts of oxalic 
acid. The solution is kept for 5 or (i 
hours on the water-bath in a porcelain 
infusion pot, after which it is neutral¬ 
ized with carbonate of calcium, tho 
insoluble precipitate filtered all’, mid 
tho clear filtrate evaporated at u 
moderate temperature, until about 
200 pails are obtained. Tho product 
is a durable, slightly-tinted, bat clear 
liquid glue. 

Mouth or Lip Glue. — Month glue 
forms a very convenient portable cum out 
of considerable adhesiveness. For some 
purposes, especially for attaching draw¬ 
ing-paper to a hoard, it, is the meat 
convenient form, hut. for ordinary desk 
use, the mucilage .bottle is to bo pre¬ 
ferred. Mouth glue may lie purchased 
in cakes from the dealers in artists’ 
supplies. Those who attempt to nialto 
it, themselves should use a very pure 
form of glue or gelatine, quite free from 
smell or taint, ns this will prove very 
disgusting wlicn tho glue i.s moistened 
with the lips. Sugar is generally added, 
not for the purpose of sweetening tho 
article, but to render it. nioro go Labia. 
It will bo found that a pure, but dark 
brown i sugar is bettor than a white 
article, and a little syrup or molnmos 
better than either. When molasses is 
substituted for sugar, the quantity 
employed may he greatly iliiiiiiiislicd, 
1‘hin uses a nice article of common glue 
instead of the so-called mouth glue. It 
requires a little more rubbing thou the 
mouth glue, hut it holds more strongly, 
and resists bettor the wotting to which 
mechanical and architectural drawings 
are subjected, 

(1) 8onk 4 oz. host glue and 1 or.. 

a 2 
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isinglass in water until soft. Pour off 
the superfluous water, and add 1 oz. 
lirown sugar. Melt the whole together 
with a gentle heat, and allow it to 
evaporate until quite thick. Pour into 
a flat-bottomed dish that is quite cold ; 
if placed on ice, so much the better, as 
it will prevent the glue sticking to it. 
When solid, cut into cakes. (2) Glue, 
5 oz.; sugar, 1 oz.; dissolved in water, 
hoiled down, ponied into moulds, and 
dried. (3) Isinglass and parchment 
gluo, each 1 oz.; sugar candy and gum 
tvagacanth, each 2 dr. *, add to them 
1 oz. of water; boil the whole till the 
mixture appears, when cold, of the con¬ 
sistence of glue. Then furm it into 
small rolls for use. This glue, wotted 
with the tongue and rubbed an the 
edges of the paper, silk, &e., to bo 
cemented, will, on their being laid 
together and suffered to dry, unite them 
as firmly as any other part of the 
surface. 

Portable Glue .—Put a pinch of shred¬ 
ded gelatine into a wide-mouthed bottle; 
put on it a very little water, and about 
J of glacial acetic acid j insert a well- 
fitting cork. If the right quantity of 
water and acid ho used, the gelatine 
will swell up into worm-like pieces, 
quite elastic, hut at the same time, firm 
enough to be handled comfortably. The 
acid will make the preparation keep in¬ 
definitely, When required for use, take 
n small fragment of the swelled gelatine, 
and warm the end of it in the flame of 
a match or candle; it will immediately 
“ run ” into a fine clear gluo, whicii can 
be applied at once direct to the article 
to be mended. The thing is done in half 
a minute, and is, moreover, dime well, 
for the gelatine so treated makes the 
very best and finest gluo that can ho 
had. This plan might be modified by 
dissolving a trace of chrome-alum in 
the water used for moistening the gela¬ 
tine, in which case, no doubt, the glue 
would become insoluble when set. liut 
for general purposes, there is no need 
for subsequent insolubility in glue. 

Glycerine.— (1) In 1869, Hirzel 
obtained, by triturating litharge with 
glycerine, a mass which ho found useful 


as a cement for vessels containing benz»i l' 
ethereal oils, &c., as it possessed SI 
property of soon hardening. Deris'f 
the same year, Pollack recommends! f 
the same mass as a cement for stone ml ) 
iron ware, and pointed out that it Wls f 
attacked only by strong acids; a l S6 I 
that its durability is tile greater, the I 
more water the litharge had absorbed \ 
since tho latter, when entirely d ry ' ’j 
yielded a cement of feeble adhesiveness j 
only. Ross, in 1870, found this cement 5 
proof against concentrated [?] ami d;.; 
luted acids, alkaline lyes, ether, alcohol t 
benzol, and carbon bisulphide. 1 « 

Tho somewhat contradictory state- l 
meuts regarding the power of resistance \ 
against acids of this cement, as welUj 
the desire to find out whether glycerine / 
entered into a chemical combination f 
with litharge, led Theodor Jlorawsii to f 
investigate tho subject. He obtained a ' 
definite compound, crystallizing in fine 
needles, which was found to be a gives- 
ride of lead. j 

From a birge number of experiments J 
instituted to ascertain tho most favour- I 
able conditions for tho production of a 
perfect cement, Morawski obtained the : 
following results : The hardest cement 
is produced by triturating 50 gm. 
(1} oz.) of litharge with 5 cc. (J- cub. in.) 
of glycerine. It’ more glycerine is used, 
thu mass hardens much more slowly and 
imperfectly. 

The small proportion of glycerine, 
however, makes it impracticable to 
prepare largo quantities of tho cement 
at a time. For this purpose, it will ba 
necessary to take more glycerine, in 
order to facilitate the trituration. But 
as it was also proved that the addition 
of a small quantity of water produced 
an equally durable cement,, provided 
the proper proportions are observed, he 
found, after many trials, that the most 
favourable results are obtained by add¬ 
ing 2 volumes of wator to 5 of glycerine 
(sp. gr. 1-240); 0 co. of this liquid nre 
incorporated with 50 j/ra. of litharge. 
This mass requires a shorter time than 
any other proportions to produce a hard 
cement, 10 minutes only being required 
to harden moderately, while, after 2 
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5iour^, it becomes even harder than 
8 nr mixture containing litharge with 
glycerine alone. But, after a few days, 
the latter compound (prepared without 
irater) overtakes the former in hardness, 
ant remains so. If it is desired to pro¬ 
duce a cement which rapidly hardens, 
ami still has considerable firmness, it is 
advisable to use water with tire glyce¬ 
rine,— Dingler's Polyt. Journal. 

The applications of this commit arc in¬ 
numerable. Chemists and others know 
well the dillieulty of keeping very 
volatile liquids. Bottles of ether, for 
example, are shipped for India, and 
when they arrive are found to be more 
than half empty. The chemist some¬ 
times puts a bottle of benzole or bisul¬ 
phide of carbon on his shelves, and when 
he next requires it, ho finds the bottle 
empty and dry. The usual remedy for 
this is a luting of molted sulphur, which 
is difficult to apply and hard to remove. 
Glycerine cement, however, is easily 
prepared and applied, and is said to 
ireveut the escape of the most volatile 
iipiijs. It is merely painted arouml 
the cork or stopper. It quickly dries, 
and becomes extremely hard, but can 
bo easily scraped oil 1 with a knife, when 
it is necessary to open the buttle. 

(2) Pollack's. Litharge and red load, 
equal parts : mix thoroughly, and make 
into a paste with concentrated glycerine 
to the consistence of soft putty. This 
cement takes some time to dry, lmt it 
turns almost ns hard ns stone, anil 
resists moisture and heat very well. 
Pollack used it to fasten the dUliirent 
portions of a fly-wheo] with great suc¬ 
cess; while when placed between stones 
and once hardened, it is easier to break 
the atoue than the joint. 

Glum Arabic.—Gum arabic is the 
product of various species of Acacia. 
It is the material from which true 
mucilage is made, and it forma one of 
the most valuable cements,’ Faraday 
says there is no cement which exceeds 
it in strength. Pure gum arabic is in 
roundish or irregular pieces of vnriouB 
Bizcs, more or less transparent, hard, 
brittle, and breaking with a shining 
fracture, It is usually white or yel¬ 


lowish white, but frequently presents 
various shades of red, ami is sometimes 
of a deep oinngc or brownish colour. 
Jn powder it is always mere or less 
purely white. It is liable to adultera¬ 
tion both in powder and in masses. 
Much of the white gum ainbic of tho 
shops, consists of the < lumper and coarser 
gum Senegal, bleached by what iscnllud 
“ Ticciotto's process.” The gum is dis¬ 
solved in water, and sulphurous acid 
gas passed through tho solution, Thu 
liquid is afterwards boiled to expel the 
sulphurous acid, a littlu of which, how¬ 
ever, still remains behind. The pioducl 
is very white, hut lacks the peculiar 
toughness and adhesiveness of the best 
gum. 

The powdered gum is frequently 
adulterated with dextrine, gum ,Sene¬ 
gal, starch, sugar, cherry-tree gum, &e. 
These substances are not difficult of 
detection, hut where a good article is 
required for preparing a cement, it is 
host to purchase gum arabic in lump 
from a udiahie dealer, taking care, in 
any case, to avoid tho lileaohed article, 
I’uwdurcd gain has no advantage, except 
in tile fact that it dissolves more quickly 
than when in lumps, it, therefore, 
forms, when in this stale, a very con¬ 
venient and portable commit, which 
may Ini made ready in an instant by 
the addition of a little water. 

For preparing gummed surfaces which 
will adhere when moistened (such ns 
gummed labels, Sic.), there is ho 
material superior to gum arabic. The 
great, dillieulty with gum arabic, mid, 
indeed, with other gums and pastes, 
lies in the fact that when thoroughly 
dry, they become brittle, so that' tho 
label or other object falls oil'. A simple 
remedy for this difficulty lies in tho 
addition of 5 to ID drops of glycerine to 
each 11. oz, of mucilage or paste. Gum 
arabic is used not only nlune, hut when 
mixed with other matters. The follow¬ 
ing formula; produce very good cements. 
(1) Kub together, in a mortar, 2 ports 
nitrate of lime, 25 of water, and 20 of 
powdered gum arabic, This forms a 
transparent cement of great strength, 
and applicable to wood, porcelain, glass, 
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and stone. The surfaces to be united 
should be painted with the cement, and 
firmly bound together until the drying 
is complete. (2) A white paste, ad¬ 
hesive to most surfaces, is said to he 
made as follows: A solution of oz. 
gum arabic in 2 qt. of warm water, is 
thickened with flour paste well hoiled, 
ami to this is added a solution of alum 
and sugar of lead, 720 gr. each, in 
water; the mixture is heated and stirred 
till about to boil, and then cooled. It 
may he thinned, if necessary, with the 
gum solution. It will ho seen that 
this mucilage consists of a solution of 
gum arabic and flour paste in acetate 
of alumina, coloured white with sul¬ 
phate of load. (3) To 250 grra. (9 oz.) 
of mucilage prepared by dissolving 2 
parts of gum in 5 of water, add 2 gnu. 
(30 gr.) of oystallized sulphate of 
aluminium dissolved in the least possible 
quantity of water. A solution of alum 
does not answer as well as the simple 
sulphate of alumina, which can be 
prepared from alum by precipitating 
the alumina with ammonia, washing 
thoroughly on a filter, and dissolving in 
sulphuric acid. The mucilage thus 
prepared does not sour or mould, and 
may be used as a cement for general 
purposes. (4) It is said that a mixture 
of 1 part dry chloride of calcium, or 2 
parts of the same salt in the crystallized 
form, and 36 parts gum arabic, dis¬ 
solved in water to a proper consistency 
forms a- mucilage which holds well 
does not crack by drying, and yel 
does not attract sufficient moisture 
from the air to become wet in damp 
weather. 

Gfuzn TragaGanth.—(1) Known 
amongst mechanics as gum dragon and 
gum drag. It comes in irregular 
shaped fragments, varying in size fron 
that of a small pea to a hazel nut o' 
larger. It is yellowish-white, air 
sometimes translucent like horn. It i 
hard and tough, and very difficult t 
reduce to powder unless when expose' 
to a freezing temperature, or who. 
thoroughly dried anil ground in a heatci 
mill or mortar. When so treated, how 
ever, it is possible to produce a very 


ine white powder. When thrown 
vater, it absorbs that liquid, andswdh 
ip and forms a paste which is largely 
ised by shoemakers, and by man u [ 
aeturers of lozenges, as it gives gr eat 
.oughness to the mass of sugar and 
>ther ingredients. If sufficient water 
jc used, and the soft mass be heated or 
mixed up, it forms a uniform, soft ad. 
icsive paste. If allowed to settle, ho w -[ 
-ver, part of tho gum separates from 
,he water, and is deposited. Boiling 
vatcr dissolves the gum more perfectly 
.t first, but even when so treated jfc 
eparatea afterwards. According to 
Blanche, a mixture of gum tiagacauth 
and gum arabic forms, with water a 
-liinner mucilage than the same quantity 
of either of these gums alone, m 
Equal parts of tragacanth powder and 
[lowdcrod gum arabic, moistened, ac¬ 
cording to requirements at the time 
with dilute acetic acid, or, if the colour 
will not bo of any importance, yfith 
ordinary vinegar. This forms a very 
strong mucilage which keeps well. 

Hensler’s.— Litharge, 3 parts; 
quicklime, 2 ; white bole, 1 $ grind up 
with boiled linseed oil. Forms a very 
tenacious and hard cement, but one that 
takes a long time to dry. It is used 
for china, glass, &o. 

Indiarubber.—(1) Pieces ofindia- 
rubhor may be roadily united by means 
of the pasty mass obtained by acting 
upon pure rubber by its appropriate 
solvents. These arc: Sulphuric ether, 
coal-tar naphtha, bisulphide of carbon, 
caoutchouciu, and oil of turpentine. 
But as it is difficult to dissolve rubber 
satisfactorily on a small scale, and as 
the cement may be bought ready made 
at a cheap rate, it is hardly worth 
while to enlarge upon its preparation. 
Those who wish to try it will probably 
succeed best by cutting pure rubber 
(not that which has been vulcanized) 
into very thin slices, boiling it in water 
so as to soften and expand it, and then 
digesting it in hot coal-tar naphtha, or 
oil of turpentine. Several days arc 
required to effect tho solution. When 
this cement is used for uniting pieces 
of rubber, the surfaces which are to be 
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(dined must be fresh; tho surfaces 
"tottld therefore be either pared with 
a knife or rasped with a file. They may 
then be coated with the cement, pressed 
(irmly together, and exposed to a gentle 
heat for a few days. (2) For mending 
indiarubber shoos, boots, and apparatus 
where the regular rubber cement can- 
net be obtained, the following directions 
have been given: Cut 2 lb. indiarnbber 
into thin, small slices; put them in a 
vessel of tinned sheet-iron, and pour 
over 12 to 14 lb. of bisulphide of 
carbon. For the promotion of solution, 
place the vessel in another containing 
water previously heated up to about 
8tj° F. (30° C.). The solution will 
take place promptly, but the iluid will 
thicken very soon, and thus render the 
application difficult, if not impossible. 
In order to prevent this thickening, a 
solution of indiaruhber and resin in 
spirits of turpentine must be added to 
the solution of indiuvubbcr in bisulphide 
of carbon, and in such quantity that 
tho mixture attains the consistency of 
« thin paste. The solution nf india- 
rubber and resin in spirit of turpentine 
should be prepared as follows: Cut 
1 lb. of indiarnbber into thin, small 
slices; heat m a suitable vessel over a 
moderate coal fire, until the indiarubber 
becomes fluid; then add J lb. powdered 
rosin and melt both materials at a 
moderate heat. When these materials 
are perfectly fluid, then gradually add 

3 or 4 lb, spirit of turpentine in small 
portions, and stir well. 13)' the addition 
of the last solution, the rapid thicken¬ 
ing and hardening of tiro compound will 
be prevented, and a mixture obtained 
which fully answers tho purpose of 
gluing together rubber surfaces, &c. 
(3) It is said that a good cement, that 
will render indiaruhber in any form 
adherent to glass or metal, may be made 
as follows; Some shellac is pulverized, 
and then softened in 10 times its weight 
ol’ strong ammonia, whereby a trans¬ 
parent mass is obtained, which becomes 
fluid after keeping some little time, 
without the use of hot water. In 3 or 

4 weeks the mixture is perfectly liquid, 
and, when applied, it will be found to 


soften the rubber. The rubber hardens 
as soou as the ammonia has evaporated 
again, and thus becomes impervious to 
both gas and liquids. For cementing 
the rubber sheet, or tho material in any 
shape, to metal, glass, mid other such 
surfaces, the cement is strongly recom¬ 
mended. (4) Virgin or native india- 
rubber is cut witli a wet knife into the 
thinnest possible slices, w hich arc. then 
divided by shears into threads ns fine as 
small twine. A small quantity of tho 
shreds (say J ff of the capacity of fho 
bottle) is then put into n witlo- 
mouthed bottle, ami the latter is throe- 
fourths filled with benzine of good 
quality, and perfectly free from oil. 
The rubber almost immediately com¬ 
mences to swell, ami in a low days, if 
often shaken, it will assume the con¬ 
sistence of honey. .Should it ho in¬ 
clined to remain in undissolved lumps, 
more benzine must he added. Thinness 
may be corrected by adding morn india- 
rubber. A piece of solid rubber no 
larger than a walnut will mulct; a pint 
of the rcmi'ilt, It dries in a few 
minutes, and, by using 3 cents in tho 
usual manner, leaf her straps, patches, 
rubber soles, backs of books, &<;., inny 
be joined with grunt firmness, (fi) India- 
rubber, 8 gr. ; chloroform, GUO gr.; 
mastic resin, ifll) gr. Thu indiarnbber 
is dissolved m the chloroform, tho 
mastic is added, and the whole is left to 
macerate for 8 days, that being I,ho 
time necessary for the solution of tho 
mastic. Thu cement is applied void on 
a brush, and is used for joining glass. 
(0) Very finely-divided iiuliaruiilmv io 
melted at a temperature of fi'Jli 0 I 1 ’. 
(200° C.). As soon iih fusion commences, 
■j» rr tho quantity of tallow or wax is 
added, taking cure to watch tho limit 
and to stir without conning. When tiio 
nines is completely molted, lime, sluiced 
and sifted, is added in small inatal- 
nionis, till it amounts to half tho 
quantity of the indiarubber. The cement 
thus obtained is soft ; if the proportion 
of lime be doubled, tho cement will be 
harder, but still supple. Whim the 
compound 1ms acquired a suitable con¬ 
sistence, the lire la withdrawn, and tho 
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preparation ia finished. This forms a 
good cement for hermetically sealing 
vessels. It does not dry, and remains 
for a long time ductile aud tenacious; 
but it may he made to harden if neces¬ 
sary, by adding 1 part of red lead to 
the quantities indicated. 

(7) For Vulcanized Rubber* Oil and 
sulphur: 1 of sulphur to 12 of oil 
gives a substance like treacle; 4to 12 
of oil a still' substance like rubber. To 
be successful in making this compound, 
take an iion ladle, such as is used for 
the molting of load, and fill it not 
more than % full, aud place it over a 
clear lire. Owing to a quantity of 
water being hold in the oil by the 
vegetable matter, it will begin to 
seethe, and, if not closely watched, boil 
over into the lire. After a little time 
it will subside, the surface remain¬ 
ing quite placid, with now aud then 
little flickers of smoko flitting across 
the surface. Your sulphur must be 
cither roll brimstone or the crude 
sublimed, i. e. not washed or treated 
with acid. If the first, finely powder 
it, and mix by degrees in the oil, 
stirring all the time until incorpo¬ 
rated. (8) Guttapercha. To make gutta¬ 
percha cement, melt together in an 
iron pan 2 parts of common pitch 
and 1 of guttapercha; stir them well 
together until thoroughly incorporated, 
and then pour the liquid into cold 
water. When cold it is black, solid, 
and elastic; but it softens with heat, 
and at 100° F. (38° C.) is a thin fluid. 
It may be used as a soft paste, or in a 
liquid state, and answers an excellent 
purpose in cementing metal, glass, por¬ 
celain, ivory, &c. It may be used 
instead of putty in glazing windows. 

Iron.—Iron filings or borings, when 
mixed with sulphur, sal ammoniac, &e., 
expand and form a compact mass which 
makes a very firm steam-tight joint if 
properly applied. Concerning this ce¬ 
ment, Dr. lire says; The iron rust 
cement is made of 50 to 100 pnrts of 
iron borings, pounded and sifted, mixed 
with 1 part of sal ammoniac, and when 
it is to be applied, moistened with as 
much water as will give it a pasty con¬ 


sistence. Formerly, flowers of sulphur ; 

were used, and much more sal ammoniac t 
in making this cement, but with decide 
disadvantage, as the uniun. is etlected by 
oxidation, and tho consequent expansion ! 
and solidification of the iron powder and ’ 
any heterogeneous matter obstmets the 
ellect. Tho best proportion of sal am¬ 
moniac is 1 per cent, of the iron bor¬ 
ings. (2) Mix 4 parts of fine boring 
or filings of iron, 2 of potter’s day, and 
1 of powdered firebrick, and make 
them into a paste with salt and water. 
When this cement is allowed to coni 
crote slowly on iron joints, it becomes 
very hard. (3) Coarsely powdered iron 
borings, 5 lb. ; powdered sal ammo¬ 
niac, 2 oz.; sulphur, 1 oz.; and water 
sufficient to moisten it. This coinpo- 
sitimi hardens rapidly ; hut if time can 
be allowed, it sets more firmly without 
the sulphur. It must be used as soon 
as mixed, and rammed tightly into the 
joints. (4) Sid ammoniac, 2 oz.; sub¬ 
limed sulphur, 1 oz.; cast-iron filings 
or line turnings, 1 II). Mix in a mortar 
and keep the powder dry. Wheu it is 
to he used, mix it with 20 times its 
weight of clean iron turnings or filings, 
and grind the whole in a mortar *, then 
wet it with water until it becomes of 
convenient consistence, wlum it is to he 
applied to the joint. After a time it 
becomes ns hard and strong as any part 
of the metal. (5) The following ia said 
to form a very hard cement: Take a 
few spoonfuls of iron filings, and oxide 
of iron in the form of black scales which 
fall from red-hot bars of iron in black¬ 
smiths 1 shops: crush them fine with a 
hammer, mingle with tho powder an 
equal bulk of tho best Portland cement, 
and render the mass plastic by adding 
the white of eggs, and wdrk for n few 
minutes, until the plastic material is 
about of the consistence of soft putty. 
Only a small quantity should bo pre¬ 
pared at once, as iL will set in a short 
time. ((}) A correspondent of the 
English Mechanic* says that he has used 
the following recipe with the greatest 
success for the cementing of iron railing 
tops, iron gratings to stoves, &e., and 
with such ellect os to rosjst the blows 
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of the sledge hammer:—Take equal 
parts of sulphur and white lend, with 
about a sixth of borax, incorporate them 
so as to form one homogeneous mass. 
When going to apply it, wet it with 
strong sulphuric acid, and place a thin 
layer°of it between the two pieces of 
iron, which should then he pressed 
together. In 5 days it will he per¬ 
fectly dry, all traces of fcho cement 
having vanished, and the iron will luivo 
the appearance of having been welded 
together. (7) 5 parts sulphur, 2 of 
graphite, and 2 of line iron filings are 
molted together, taking; care that the 
sulphur dues not catch lire. The parts, 
previously warmed, are covered with 
the cement, reduced to a pnsty con¬ 
sistence on a fire, and firmly pressed 
together. This cement, it is said, is 
very well adapted to fill out leaks in 
cast-iron vessels. (S) For Hot-Air 
Pipes. 60 parts (by measure) of chalk, 
20 of limestone or lime, 20 of salt, 10 
of brawsey sand, 5 iron filings, and 
5 of red or blue clay, properly mixed 
together, triturated, aud calcined. (0) 
For Hot-Water Cistern. To 4 or 5 
parts clay dried and pulverized, add 2 of 
fine iron til Jugs free from oxide, 1 of 
peroxide of manganese, 4 of sen-salt, 
and 4 of borax. Thoroughly incorpo¬ 
rate "these in as fine a btate as possiblu, 
reduce them to a thick paste with 
water, anil uso immediately. It should 
then be exposed to a heat, gradually 
increasing to almost a white heat. This 
cement resists heat and boiling water. 
(10) Glycerine and litharge, stirred to a 
paste, harden rapidly, and make a tole¬ 
rable cement for iron upon iron, for two 
stone surfaces, anil especially for fasten¬ 
ing iron in stone. This ooment is in¬ 
soluble, and is not acted upon by strong 
acids. (11) You can cement cloth to 
polished, iron shafts by first giving them 
a coat of best white-lead paint; this 
being dried hard, coat with best Eu.s.sian 
glue, dissolved in water containing a 
little vinegar or acetic acid. (12) For 
Iron and Glass. Copal varnish 15 parts, 
drying oil 5, turpentine 3, oil of tur¬ 
pentine 2, liquefied glue 5; to be all 
melted in a water-bath, and add J.Q 


parts of slaked lime. (13) For cast-iron 
cisterns of largo dimensions: composed 
of sal ammoniac, clean borings, mid 
urine, mixed one day before required, 
The proportions arc J lb. sal ammoniac 
to 100 lb. borings, with sufficient urine 
to make a still’ paste—to be well driven 
into the joints with a caulking tool a 
little narrower than the space between 
the flanges. Give at least 3 days to set 
before filling cistern with water, 'l’ho 
cement sots ns bard ns fcho metal itself. 
(14) Iron borings, liMb. ; mil ammoniac, 
2 oz. ; sulphur 1 oz.; water q.s. (15) 
Iron borings 7 to 8 lb., sal ammoniac, 
2 oz., water as before. The strongest 
lute, perhaps, is (15); but when thu 
work is required to dry rapidly, ns in 
the case of steam joints wanted in a 
hurry, the quantity of sal nmnumiao 
must* bo slightly increased, and a very 
little sulphur must be milled. Tills 
addition causes quicker sotting, but 
reduces the strength. The power of 
these lutes is dependent upon the oxida¬ 
tion and consequent expansion of the 
mass, therefore the hiss foreign matters 
they contain, tlui butter. They should 
be made up only a« they are required, 
as they spoil rapidly; when containing 
much sulphur, they may become quite 
hot in a few hours, and combustion lias 
been known to take place in them when 
left together in quantity fur a night, 
(10) Finely sifted iron filings, GO parts ; 
finely powdered sal iimmonme, 2 parts ; 
flowers of sulphur, 1 part. This powder 
is made into a paste with water, and 
immediately applied; it soon sots as 
hard as the iron it is intended to Into. 
(17) For iron pots and puns, 2 parts 
sulphur, 1 of graphite; thu sulphur in 
held in an old iron jam over thu fire till 
it begins to molt; the graphite is then 
added, and this mass well stirred till 
thoroughly molted ami combined ; then 
poured out on an iron plate or (smooth 
stone, and broken up when cold. Used 
like Bolder with a soldering iron, Holes 
should first be filled with a rivet, and 
then cemented over. 

Isinglass. — This is probably tho 
purest form of gelatine or animal glue, 
amt it makes one of the strongest ecmentq 
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knowu. Aa a cement, it may be treated 
like glue. From the fact that it is made 
from the sounds of fishes, it is some¬ 
times called fish-glue. 

Ivory.—The American or Diamond 
cement unites pieces of ivory with great 
firmness, hut where a white cement, of 
nearly the same colour as ivory is re¬ 
quired, the following modification will 
he found useful: (1) Dissolve 1 part of 
isinglass and 2 of white glue in 30 of 
water; strain and evaporate to 6 parts, 
then add -fa part of gum mastic, dis¬ 
solved in 2 part of alcohol, and add 1 part 
of ainc white. When required for use, 
warm and shake well. Tho broken 
edges to be joined must also be warmed. 

Japanese.—This is simply a paste 
made of fine rice flour, well boiled and 
ground in a mortar. 

Jewellers'.—It sometimes happens 
that jewellers, in setting precious stones, 
break off pieces by accident; in this 
case they unite the parts so that the 
joint cannot bo easily seen, with gum 
mastic, the stone being previously made 
hot enough to melt it. By tho same 
medium, cameos of white enamel or 
coloured glass are ofteu joined to a 
real stone as a ground, to produce the 
appearance of an onyx. Mastic is like¬ 
wise Used to cement false backs or 
doublets to stones, to alter their line. 
(Ure.) The term Jewellers’ Cement is 
also applied to Armenian Cement, which 
see. (1) Shellac, melted and run into 
sticks as large as quills. Used for 
joining glass, earthenware, &c.; the 
edges are heated sufficiently to melt the 
cement, which is then applied, and the 
joint is made while tho heat lasts. (2) 
Tears of gum inastic employed in the 
same way. (3) Shellac, 2 parts, Venice 
turpentine, 1 part ; fused together and 
formed into sticks. Used as tile pre¬ 
ceding. 

Kerosene Lamps.—Tho cement 
eommonlyused for fastening the tops on 
kerosene lamps is plaster-Df-Paris, which 
is porous, quickly penetrated by the 
kerosene, and soon destroyed. Another 
cement which lias not this defect is 
made by boiling 3 parts of resin, and 
1 of caustic soda in 5 of water. This 


composition forms a soap, which, wh eo t 
mixed with half its weight of plaster- 1 
of-Puris, sets firmly in about J hour" ' 
It is said to ho of great adhesive power' 
not permeable by kerosene, a low coni t 
dueler of heat, and but superficially l 
attacked by hot water. ’ }' 

Labels. — (1) The usual adhesive 1 
coating for “ gum tickets,” is the chcap eI L 
varieties of gum arabic dissolved in I 
water, applied with a brush and dried. ’ 
(2) Mix dextrine with water, and odd a j 
drop or two of glycerine. (3) Labels 
that are exposed to acul fumes or damp, 
may be attached with any good paste 1 
mul when dry, coated with copal var¬ 
nish. If neatly done, the appearance is 
very good, amt moisture and acids have 
no action on them. (4) For attaching 
labels to tin and other bright metallic 
surfaces, first rub the surface with a 
mixture of muriatic acid and alcohol, 
then apply tho label witli n very thin 
coating of tho paste, and it will adhere 
almost as well ns on glass. (5) To 
make cement for attaching labels to 
metals, take 10 parts trngacanth muci¬ 
lage, 10 of honey, and 1 of Hour. Tho 
flour appears to hasten tho drying, and 
renders it less susceptiblo to damp. 
(G) Another cement that will resist 
tho damp still better, bat will not ad¬ 
here if tho surface is greasy, is made 
by boiling together 2 parts of shellac, 

1 of borax, and 1G of water. (7) Flour 
paste to which a certain proportion of 
nitric acid lias been added, and heat 
applied, makes a lasting cement, hut 
tlie acid often acts upon the metals. 
Tho aeid converts some of the stamh 
into dextrine. (8) Diasolvu 2 dr. isin¬ 
glass in 4 oz. distilled vinegar; add ns 
much gum aralrio as will give it the 
required consistency. This mucilage 
keeps very well, but is apt to become 
thinner, when a little more gum may 
bo added. (0) Dissolve isinglass in 
vinegar to a pretty thick consistence 
when warm. This congeals on cooling, 
and before it is used should be gently 
wanned. (10) A capital adhesive 
liquid for sticking tickets on glass, 
wood, or paper, is obtained as follows: 
About ^ 02. fine glue which has been n 
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dap before soaked in water, nncl some 
cawtT sugar, with J oz. gum arabio, 
a'nl 3 oz- water, are placed in a small 
bowl over a spirit lamp, and continually 
stirred till the composition thoroughly 
boils and dissolves, and the mass be¬ 
comes thin. When coated with this 
cement and then dried, the tickets, 
when moistened with the tongue, will 
stick with the greatest tenacity. (11) 
Dextrine, 2 paits ; acetic acid, 1; water, 
5 - dissolve m a water-bath and add 
1 part of alcohol. Forms an excellent 
mucilage for stamps and labels that are 
to be kept ready gummed. (12) It is 
said that for the labels of seltzer or soda 
water bottles, the best paste is one 
made of good rye (lour and glue, to 
which linseed oil varnish and turpentine 
have been added in the proportion of 
i oz. of each to the lb. The paste must 
be made quite hot, and the oil incor¬ 
porated with it by thorough heating, 
labels attached by tins cement do not 
fall off in damp collars. (13) Soften 
good glue in water; thou boil it with 
strong vinegar, and thicken the liquid, 
during boiling, with fine wheal-ilour, 
so that a paste results. (14) Starch- 
paste, with which a little Venice tur¬ 
pentine lias been incorporated while it 
was warm. (15) Paint solution of tan¬ 
nin oyer the spot, let dry, aud then 
a fill the label previously gummed and 
moistened. (1(1) Corrosive sublimate, 
125 parts; wbeaten Hour, 1000 parts; 
absinthe, 500 parts; tansy, 500 parts; 
water, 15,000 parts. This cement is 
useful for .vessels which are kept in a 
damp place; the addition of the subli¬ 
mate retards the destruction of the 
labels. (17) Starch, 100 parts; blrong 
glue, 50 parts; turpentine, 50 parts; 
the whole boiled in water. This 
cement dries quickly. (IS) Host rod 
sealing-wax 1 oz., spirits of wine 2 dr., 
and from 5 to 10 drops of muriate of 
tin; let stand for 36 hours, and stir 
with a glass rod before using. This 
answers for making nearly everything 
adhere to tin articles. (19) Lentil or to 
polished zinc. Nothing better than glue, 
made in the ordinary manner, blit 
rather thin, to which is added its own 


bulk of Beaufoy’s acetic acid. (20) T. 
A. Richardson, the architect, recom¬ 
mends to every 2 tablespooufuls of the 
best wheaten Hour to add n teaspoouful 
of common moist or blown sugar, and 
a little corrosive sublimate ; the whole 
to be boiled, and continually stirred to 
prevent getting lumpy, till of the right 
thickness. To stop umuldincss, a few 
drops of some essential oil, as lavender 
or peppermint. This paste is used to 
make different thicknesses of cardboard. 
In putting or jointing together, ho re¬ 
commends G oz. gum arabic (best), 1 oz. 
or loss of moist or lump sugar, 1 ton- 
spoonful of lavender or other essential 
oil, and a tablcspoonful of gin—the whole 
to be mixed in cold water to the con¬ 
sistency of a thick syrup, no bent being 
in any way applied. (21) Dissolve 
180 gr. of best French glue in 180 gr. 
of water by soaking and heating. Tliun 
add a solution of 1 gr. of shellac in d gr. 
of alcohol, and stir well as long ns the 
solution is warm. Mix also 35 gr. of 
dextrine in 50 gr. of alcohol and 25 gr. of 
water, stir it well in a beaker and place 
it into warm water until the solution 
is completed aud has acquired a clear 
brown colour. Mix this solution with 
that of the glue, and pour tlio whole 
into a suitable form in which it may 
solidify. When wanted for use, cut oil' a 
small piece and liquefy it by wanning. 

Laboratory, — liquid parts of 
pitch, rosin, and plaster-of-Pnrix united 
by fusion. Used for lining casks fur 
holding chloride of lime, and for joining 
and coating the masonry of acid cham¬ 
bers, &c. 

Lead.—(1) Simply pure while lead 
ground in oil, and used very thick, is 
an excellent cement for mending broken 
crockery ware; but it takes a very long 
time to harden sufficiently. Thu Lost 
plan is to pinco tiio mended object in 
some store-room, and not to look after 
it for several weeks, or even months. 
After that time it will be found so 
firmly united that, if over again broken, 
it will not part on the lino of tho 
formal- fracture. It resists moisture, 
aud a heat not exceeding that of boiling 
walor. (2) Whits lead, ground in oil, 
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a sufficient quantity; add dry red lead 
enough to make a stiff putty. Put the 
mass in a mortar or on a block of iron 
or smooth stone, and pound it till it 
becomes soft; continue to add red lead, 
and pound until the mass will no 
longer become softer by pouudiug, nor 
stick to tho lingers. At this time it 
should be of sufficient tenacity to stretch 
out 3 or 4 in. when pulled, without 
parting. The more protracted the 
pounding, tho softer, liner, and moro 
tenacious the cement becomes. Inter¬ 
pose this putty betwoen the flanges of 
steam-pipe joints, taking care to put a 
thin grummet of packing or wieldng 
around tho diameter of the bore, to 
keep the cement from squeezing through 
when the flanges are screwod together. 
It is indestructible by steam or water, 
and makes tho best joint known to the 
engineer. (3) Mix 2 parts finely pow¬ 
dered litharge with 1 of very line sand, 
and 1 of quicklime which has been 
allowed to slake spontaneously by ex¬ 
posure to the air. This mixture may 
be kept for any length of time without 
injuring. In using it, a portion is mixed 
into puste with linseed oil, or, still 
better, boiled linseed oil. In this state 
it must be quickly applied, as it soon 
becomes hard. (-(■) Mohr’s. Equal parts 
litharge and briukdust made into a paste 
with linseed oil, applied, and a little 
sand dusted over. (5) Serbat’s. Sul¬ 
phate of load calcined and ground, 72 
parts; peroxide of manganese, 24 parts ; 
linseed oil, 13 parts ; intimately mixed. 
This lute is soft, and will romnin in 
that state indefinitely. For use, it only 
needs to be rubbed up between the 
bands. It may be advantageously em¬ 
ployed in boilers, steam engines, &c .; 
it sets perfectly, and does not soften 
under the influence of heat, but, on the 
contrary, becomes very hard, especially 
if care be taken to pass a hot iron over 
the joints. A sudden leak may bu 
stopped immediately, by applying some 
of this lufcc under a hot iron. It is 
preferable to red lead. 

Leather.—(1) One says, that after 
an experience of 15 years he has found 
nothing to equal the following; Com- 


ninn glue aurl isinglass, equal 
eoalceil for 10 hours in j ust OB0 d 
water to cover them. Bring gradual].. 
to a boiling heat, and add pure tannin 
until tho whole becomes ropy or an. 
pears like the white of eggs. Buff jg 
the surfaces to lie joined, apply this 
cement warm, and clamp firmly. in 
Mix 10 parts bisulphide of carbon with 

1 of oil of turpentine, and then add 
enough guttapercha to make a toimh 
thickly-bowing liquid. One essential 
pro-requisite to a thorough union of 
tlie parts consists in freedom of tha 
surfaces to he joined from grease. This 
may be attained by laying a cloth upon 
them anil applying a hut iron for a 
time. Tho cement is thun applied to 
both piecos, tire surfaces brought into 
contact, ami pressure applied until the 
joint is dry. (3) Another leather cement 
is made of guttapercha dissolved in bi¬ 
sulphide of carbon, tho mixture being 
about the thickness of syrup; the parts 
to be cemented must bo well coated, so 
as to (ill the pores of tho leather ; then 
heat tho cement and join the ends, 
hammering tho parts until the cement 
is cold. (.1-) To cement leather to metal: 
Wash tho metal with hot gelatine; 
stoop tho leather in an infusion of nut 
galls (hot), and bring tho two together. 
(3) 1 lb, guttapercha, 4 or. indiarubbar, 

2 oz. pitch, 1 oz. shellac, 2 oz. linseed oil; 
melted together; it hardens by keeping, 
and needs rumel ting for nso. (U) Leather 
to metal: (a) melt together equal parts 
asphalt and guttapercha, and apply hot 
under n press. (A) F. Sioburger re¬ 
commends tho following process by 
Fuchs, Digest 1 part crushed nutgnlls 
with 8 distilled water for 0 hours, and 
strain; macerate gluo with its own 
weight of water for 24 hours, and dis¬ 
solve ; spread the warm infusion of the 
galls on the leather, and tho gluo on the 
roughened metallic surface ; apply the 
prepared surfaces together, and dry 
gently; tho leather then adheres so 
firmly to tire metal that it cannot be 
removed without tearing. ( Point,. No - 
tizblatt.) (7) Leather to Pasteboard. 
Strong glue, SO parts, is dissolved with 
a little turpentine in a su/licioncy of 
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water, over a gentle fire; to the nm- 
tuve is added a thick paste made with 
100 parts of starch. It is applied cold, 
and dries rapidly. 

Mahogany.—The following lutes 
ore used to stop holes and cracks in ma¬ 
hogany furniture (1) Beeswax, 4 oz.; 
melt and add Indian red, 1 oz.; and 
enough yellow ochre to produce the re¬ 
quired tint. (!>) Shellac melted and 
coloured as above, very hard. 

Marble.—(1) Keene’s. Baked gyp¬ 
sum or plnster-of-Paris, steeped in a 
saturated solution of alum, and then 
recalcined and reduced to powder. For 
use it is mixed up with water as ordi¬ 
nary plaster-af-Pnris. This preparation 
forms a stucco, rather than a cement. 
It takes a high polish, and when 
coloured is very beautiful, hut does nut 
unite pieces as strongly as: (2) An 
excellent cement lor mending marble 
or any kind of stone, is made by mixing 
20 parts of litharge and 1 of freshly 
burned lime in fine dry powder. This 
is made into a putty by linseed oil. It 
sets in a few hours, having the appear¬ 
ance of light stone, (3) Resin, 8 parts; 
wax, 1; plastor-of-Paris, 4; mix by 
fusion. The pieces to he joined must bo 
made hot. (4) Lao coloured to imitate 
the marble; may bo mixed with marble 
dust passed through a silken sieve. (5) 
W, F. Reid gives the following details for 
it. Begin with the raw gypsum in lumps 
of moderate size, burning them at the 
usual temperature (below red heat). 
The solution of alum should contain 1 
part of this salt in 10 of water. There 
is no difficulty in dissolving this quantity 
if the water be previously heated and 
the alum coarsely pulverized. By im¬ 
mersing the lumps of burnt gypsum in 
this solution while they are still warm, 
and leaving them in it for about 15 
minutes, they will become thoroughly 
saturated with the liquid. They should 
then be allowed to drain and again 
burnt, but this time at a red heat. 
Gypsum which has been treated in this 
way forms, when pulverized, a slow- 
setting cement which ultimately attains 
great hardness, and has frequently been 
used for making paving tiles, especially 


in Italy. (0) Into a solution of chloride 
of zinc, sp. gr. 1-490 to 1-652, is intro¬ 
duced 3 per cent, of borax or sal ammo¬ 
niac ; when this is dissolved, oxide of 
zinc, which has been subjected to a red 
heat, is added, till the mass attains the 
desired consistence. This cement be¬ 
comes as hard as marble, ami may be 
used fur moulding. (7) 12 parts Port¬ 
land cement, 6 slaked lime, 0 lino sand, 
1 infusorial earth, and mix into a 
thick paste with silicate of soda. Tbo 
object lo be cemented need not be 
warmed. The cement sets in 24 hours, 
and the fracture cau then hardly- he 
detected. The cemented portions are 
harder than the rest, and the fracture 
cannot by any chance be reopened. 
( Pohjteeh. Ccntmlblutt.') 

Marine Glue—Marine glue is pro¬ 
bably the strongest cement known, and 
when well made and properly applied, it 
is capable of uniting wood, metal, glass, 
leather, &e., with n strength and dura¬ 
bility that is astonishing. It is a com¬ 
bination of shellac and imlinvuhbor in 
proportions which vary- according to the 
purposes for which the cement is to lie 
used. Some is very hard, soma quite 
soft. Tim degree of softness is also re¬ 
gulated by the proportion of naphtha 
used for dissolving the imliaruliber and 
shellac, it is difficult to prepare it on 
the small scale. The following is the 
formula for the ordinary variety:—(1) 
ludiarubber (cut small), 1 pari; coal- 
tar naphtha, 12; digest in a covered 
vessel with heat and agitation, and 
when the solution is complete, add of 
powdered shellac, 20 parts. Oontinuu 
the heat and stirring until perfect 
liquefaction has taken place, and pour 
the fusod mass, whilst still hot, on Blahs 
of polished metal or stone so its to form 
thiu sheets. 'When used it is to ho 
heated to its melting-point, 218° to 
250° F. (120° to 121° U), in an iron 
vessel, mid applied in the liquid state 
with a brush. Great care and consider¬ 
able experience are necessary to enable 
any nne to use this cement. If tho 
.solid cement be hcatud hut a very few 
degrees abovu its melting - point, it 
crumbles and becomes useless. One 
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may succeed by cutting it in shreds, 
placing these between the parts to be 
joined, and heating the whole until the 
glue can be pressed into uniform contact 
with the entire surfaces. Sometimes it 
is convenient to use a form of the glue 
which is more fluid, from containing 
more naphtha. The following formula! 
answer in such cases, but are not as 
strong as the ordinary marine* glue. 
(2) Dissolve 3 parts shellac, and 1 of 
indiarubber, in separate vessels, in ether 
free from alcohol, applying a gentle 
heat. When thoroughly dissolved, mix 
the two solutions. Use rectified sul¬ 
phuric other that has been washed to 
remove alcohol and acidity, and india- 
rubber that has not been vulcanized. 
When the indiarubber has become well 
softened by the ether, break it up into 
small pieces, and stir well until a homo¬ 
geneous soft mass is obtained. It will 
be as well to cut the rubber into small 
pieces before pouring the ether on, but 
tho mass must bo frequently and well 
stirred. Pour the solution of shellac 
into that of the rubber, and incorporate 
them thoroughly by stirring. This is a 
modification of the famous marine glue, 
and resists tho action of water, both 
hot and cold, and most of the acids and 
alkalies. If the glue be thinned by the 
admixture of ether, and applied as a 
varnish to leather, along the seams 
where it is sewed together, it renders 
the joint or seam water-tight, and 
almost impossible to separate. (iJ) The 
following recipe, taken from New Reme¬ 
dies, is said to yield a strong cement: 
10 parts of indiarubber are dissolved in 
120 of benzine or petroleum (?) naphtha 
with the aid of a gentle heat. When 
the solution is complete, which some¬ 
times requires 10 to 14 days, 20 parts 
of asphalt are molted in an iron vessel, 
and the indiarubber solution is poured 
in very slowly, in a fiue stream, and 
under continued heating, until the mass 
lias become homogeneous, and nearly all 
of the solvent has been driven oil*. It 
is thou poured out and cast into greased 
tin moulds. It forms dark-brown or 
black cakes, which are very hard to 
break. This cement requires consider¬ 


able beat to melt it; and to prevent it 
from being burnt, it is best to heat 
capsule containing a piece of it first 0 ! 
a water-bath, until the cake softens and 
begins to be liquid. It is then carefiillv 
wiped dry, and heated over a naked 
ilamc, under constant stirring m t 
about 200° F. (149° €.). Tlmedgcsof 
the article to be mended should if 
sidle, also he heated to at least 212“ V 
(100° C.), so as to permit the cement to 
he applied at leisure and witli care 
The thinner the cement is applied the 
better it binds. (4) Indiarubber, 151 0 
20 gr.; chloroform, 2 11. oz.; dissolved' 
powdered mastic, $ oz., is added. The 
cement must be kept well corked, and m 
a cool place, to prevent loss by evapora- 
tion. (5) Finely divided mdinrublor 
1 part, is dissolved in naphtha oil, or 
crude naphtha, 40 parts. The solution 
is not completed in loss than 10 or 12 
days, and, in order to facilitate it, tho 
mixture should be repeatedly agitated, 
To it, is then added gum lac, in the pro¬ 
portion of 2 parts by weight of loo to 
1 of solution. The compound is then 
placed in an iron vessel over a lire, anil 
constantly thinned till it becomes homo¬ 
geneous. It is then poured ou a cold 
surface, such as a slab of marble or a 
ilag-stunu, and left till cool, when it is 
broken up and put by for use. The 
indiarubber is sometimes omitted, in 
which case, tile proportions will bo 1 
part of naphtha and 2 of lac. When 
required for use, the cement is heated 
at a temperature not exceeding 212° to 
21!0° F. (100° to 110° C.), m a thick 
vessel of copper or cast iron, and is 
brushed in thin and oven layers on tho 
surfaces to ho joined; those are then 
brought into eloso contact, and strongly 
pressed. If the surfaces are so wide 
that the cement becomes cool before the 
operation is finished, it is well to pass a 
hot iron—say at about 140° F. (60° C.) 
—over it. It is valuable, not only for 
repairing broken wood, hut also for ce¬ 
menting tiie moulds used in foundries, 
for caulking ships, for joining blocks of 
marble or granite, and for uniting wood 
and iron. It can bo made ns hard as 
desired, by increasing the proportion of 
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lac. With the addition of bichloride of 
mercury dissolved in wood spirit, this 
cement* might, with economy, replace 
the copper sheathing of ships, Wood, 
iron, piaster, and brick, to which it is 
applied, assume a varnished appearance; 
timber is rendered free from the attacks 
of insects and from liability to rot, am 
iron is preserved from rust. 

Masons’.—(1) 20 lb. clean river sand, 
2 lb. litharge, 1 lb. quicklime, sufficient 
linseed oil to form a thin paste. Used 
for joining fragments of stone. (2) 
Gad’s. 3 parts well-dried and pow¬ 
dered clay, 1 of iron oxide, mixed to¬ 
gether and made into a stiff paste with 
boiled oil. Used for work required to 
harden under water. (3) For grotto 
work. Commonest sealing-wax. (4) 
An excellent cement for foot-walks, and 
for all uses which require exposure to 
the weather or to dampness, is described 
in * Der Praktischa Jlaschiuen-Consfcruc- 
teur/ It is made by thoroughly stirring 
Portland cement or good hydraulic 
lime into a warm solution of glue, so as 
ta make a thick paste, and applying it 
immediately. la throe days it acquires 
extraordinary hardness and tenacity, 
It is an excellent cement for joining the 
porcelain heads to the metal spikes 
which arc. used as ornamental nails. 
(5) Pahuejclm recommends a mixture 
of 75 parts of careful ly washed chalk 
and 25 parts of washed kaolin, to be 
first calcined to red heat, ami after¬ 
wards ground. Tho powder is then 
snow-white, or, if the heat Ima been too 
great, it has a bluish shade. Either 
alone, or with, a small percentage of 
gypsum, it makes an excellent hydraulic 
cement. (6) I part yellow Botany 
Bay gum,^ 1 of briekdust, malted to¬ 
gether. For stoneware. (7) GO parts 
chalk, 20 of lime, 20 of salt, 10 of 
Barascy sand, 5 of iron filings, 5 of 
clay; ground together, and calcined. 
Beale's. (8) 3 parts clay, 1 of slaked, 
lime; mixed, exposed for 3 hours to 
full red heat, and ground to powder. 
Bruyerc's hydraulic. 

Meerschaum.—(1) The best ce¬ 
ment for joining pieces of meerschaum, 
ia Egg Cement, which see. (2) Garlic, 


crushed to form a sort of dough, is 
rubbed over the surfaces of tho meer¬ 
schaum to he united ; tho latter arc 
theu bound tightly together with fine 
wins, and boiled in milk fur half an hour, 
(3) Quicklime is mixed to a thick cream 
with the white of an egg. These ce¬ 
ments will also join fragments of glass 
or china. 

Metal to Glass, Stone, <fec,—« 

For attaching metal plates, such ns 
letters, &c., to flat sheets of glass, the 
following may ho used(1) Copal 
varnish, 15; drying oil, 5; turpentine, 
3. Melt in a water-bath and add 10 parts 
slaked lime. (2) Copal varnish,15 parts; 
boiled linseed oil, 5; Venice turpen¬ 
tine, 5; glue, melted in tho smallest 
possible quantity of water, 5 parts. 
Moll tugothcr and add 10 parts ar pow¬ 
dered quicklime. (3) Carpenters' glue, 

4 parts; Venice turpentine, 1. (4) Itosin 
is melted, and into it is timed calcined 
plaster till the mass is minced to a 
paste, to which is added boiled oil, in 
sufficient quantity to bring it to tho 
consistence of himey. It is applied 

i warm, (ft) Into incited rosin, 180 parts, ' 
| are stirred burnt umber, MG parts; cal¬ 
cined plaster, 15 parts; lmiJml oil, 8 
purls. (0) llosin, 4 to ft parts; wax, 

1 part; colcotluu*, 1 part; the whole 
melted together. A little powdered 
plaster is oiten added. (7) Stiudarne nr 

■i- iu w • •’ »»• -A 

turpentine, 2 ^ pant,; n tWlu , , t 
parts; pearl white, 5 parts; <(yy car¬ 
bonate of lead, 5 parts; mixed. (8) Copal 
or lac varnish, 15 parts; drying oil, 

5 parts ; imliarubhcr nr guttapercha, 4 
parts; coal oil, 7 parts; Homan cement, 
ft parts; plaster, 5 parts. (0) Copal or 
rosin varnish, lft parts; turpeuimo, 
parts; essence of turpentine, parks; 
fish isinglass, in powder, 2 parts; iron 
filings, 3 purls; ochre or ruttenslcme, 
10 parts. Tlioso cements are much 
used for fixing metallic letters to glass, 
marble, or wood. The two following 
are particularly good for uniting brass 
and glass(10) Caustic soda, 1 part; 
rosin, 3 parts; plaster, 3parts; water, 

B parts ; the whole ia boiled. This com- 
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pound hardens at the end of half an 
hour 5 the hardening may be retarded 
by replacing the plaster by zinc white, 
white lead, or slaked lime. (11) Fine 
litharge, 2 parts; white lead, 1 part; 
copal, 1 part; boiled linseed oil, 3 parts ; 
the whole is triturated together. ( 12 ) 
For joining metallic surfaces where 
soldering is inconvenient, recourse may 
ho had to a composition formed in the 
following way:—Pure and finely divided 
copper, such as that obtained by the 
reduction of sulphate of copper with 
zinc clippings, 20 to 36 parts, accord¬ 
ing to the degree of hardness desired in 
the cement, dissolved in a sufficient 
quantity of sulphuric acid to make a 
thick paste; with this is incorporated, 
by trituration in a mortar, mercury, 
70 parts. The mass is soft, but hardens 
at the end of some hours. For use, it 
is heated to 212° F. (100° 0.), and 
powdered in an iron mortar heated to 
302° F, (150° G.) ; it then assumes the 
consistence of wax, and is harder in pro¬ 
portion as it contains more copper. It 
adheres strongly on drying. (13) To 
obtain a cement suitable for joining 
metals and non-metallio substances, mix 
liquid gluo with a sufficient quantity of 
wood-ashes to form a thick mass. The 
ashes should be added in small quan¬ 
tities to the glue while boiling, and 
constantly stirred. A sort of mastic is 
thus obtained, which, applied hot to the 
two surfaces that are to be joined, 
makes them adhere firmly together. 
(14) A similar substance may bo pre¬ 
pared by dissolving in boiling water 
2 J lb. of glue and 2 oz. of gum ammo- 
niaeum, adding, in small quantities, 
about 2 oz. of sulphuric acid. 

Microscopical-—Dr. H. Wood de¬ 
scribes a new cement invented by Dr. 
J. G. Hunt, winch seems likely to be 
generally useful, and in some cases ex¬ 
tremely valuable. It is prepared as 
follows :—Take dammar gum, any quan¬ 
tity, and dissolve it in benzole; after 
obtaining u solution just thick enough 
to drop readily from the brush, add 
enough of the finest dry oxide of zinc 
previously triturated in a mortar with 
a small quantity of benzoic, until the 


solution becomes white when thorough!. { 
stirred. If not too much zinc has bee! 
added, the solution will drop quicklr j 
irom the brush, flow readily, and j r ' v . * 


quick enough for convenient work, 
will adhere, if worked properly, wht*n * 
the cell cover is pressed down, even * 
when glycerine is used for the preserve. I 
tivc medium; keep in an alcohol-lamp j 
bottle with a tight lid and secure th e 
brush for applying the cumeat in the 
lid of the bottle. Its advantages lie ^ 
the circumstance that the glass cow 
can bo placed upon the ring of it whilst 
still fresh and soft, and that in drying 
it adheres to both cover and slide, so as 
to form a joint between them of the 
width of the ring of cement, and not as 
with asphaltum, gold-size, &c., simply at 
the edge and upon the outside of the 
cover. Tho method of mounting with 
it is as follows:—A ring of any desired 
size is made by means of an ordinary 
Shadbolt's turntable, upon a slide, which 
is then placed to one side to dry; when 
required for use, the specimen, eour 
&c., being all prepared and ready, the 
slide is again placed upon tho turn¬ 
table, and a new ring of cement put 
directly upon the old ono. The specimen 
is immediately placed within the cell 
thus formed, ami the requisite quantity 
of carbolutud water placed upon it. 
The cover, which must be large enough 
to entirely or nearly cover the cement 
ring, is now picked up with the forceps, 
the under side being moistened by tho 
breath to prevent adhesion of air- 
bubbles, and carefully placed in posi¬ 
tion. Jt is now to bo carefully nnd 
equably pressed down with some force; 
by this any superfluous water is 
squeezed out, and the cover is forced 
down into the cement, which rises as a 
little ring around its edge. The pres¬ 
sure is best mado with a stiff needle, nfc 
first on the centre, and then upon the 
edges of the cover, which may finally 
be made slowly to revolve beneath tho 
needle point. The slide may thou be 
put aside to dry; or, better, an outside 
ring of the cement put over its edge in 
the usual way. If time be an object, 
and only a shallow cell be required, the 
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first ring of cement may lie dispensed 
with, and the whole mounting be done 
in a few minutes. 

jjjilk.—This cement is not so gene¬ 
rally known ns it ought to be. It is 
the simplest and best domestic cement 
for repairing china and crockery. The 
process consists simply in tying the 
p a i ts firmly together and boiling them 
in skimmed milk. The tying together 
of the pieces of a round cup or bowl is 
not a very simple matter, but it can be 
done by going the right way to work. 
First, arrange the parts in their proper 
positions, and, if a bowl, set it mouth 
down, as the pieces will keep their 
arrangement best iu this position. Then 
■ wind stout tape round the article, so a£ 
to hold the pieces together. Tape is 
for better than twine, and pieces should 
be kept for this purpose. It is easy to 
draw the tape tight until we come to tie 
the cuds, and then special devices must 
he used. When sufficient tape has been 
wound round the article, let one person 
hold it from slipping, by pressing a 
finger firmly on each end, and thou let 
another person tie the ends in a firm 
knot, but leaving the tape so loose from 
the article that a pencil or stout skewer 
may be passed under it. Then by twist¬ 
ing the skewer the tape is tightened in 
the same way that a surgeon compresses 
an artery with his tourniquet, aud by 
passing the fingers over the tape, and 
smoothing it forward toward the ends, 
all the pieces may be pressed together 
with a firmness that cannot be obtained 
in any other way. The article should 
now be placed in a pun of cold milk 
(skim-milk is the best and cheapest), 
which should be gradually heated to 
the boiling-point, and kept nt this tem¬ 
perature for some time—say -1 to 1 hour 
—care being taken not to allow it to 
burn. The articles are allowed to cool 
in the milk, and when taken out are 
Wiped dry and allowed to stand for a 
day or two until the cement has become 
quite hard. They may then be washed 
off with warm water, and the parts 
will be found to be strongly cemented 
together. The same milk may be used 
again, but not with such good effect. 


Generally, however, it is possible to 
pack quite a number of articles in the 
pan in the first place, especially if they 
can be “nested,” or placed one within 
the other. 

Naturalists’. — Consists of muci¬ 
lage of gum arahio, thickened with 
starch powder or farina, with the addi¬ 
tion of a little lemon-juice. Sometimes 
the mucilage is used alone. Thiscoment 
is employed by naturalists, for mount¬ 
ing specimens; by artificial flower 
makers ; by confectioners, to stick orna¬ 
ments on their cakes, &o. 

Opticians’.—The cements obtained 
from the following formulas arc used by 
opticians for fixing lenses, prisms, &c,, 
to chucks and holders, while they are 
being ground. (1) Pitch, 5 parts; 
wood ashes, X; tallow, 1, less or more, 
according to the temperature of the 
season. (2) Shellac softened willi rec¬ 
tified spirit or wood naphtha. (II) 
Beeswax, 1 oz.; resin, 15 oz.; molt 
and add ft oz. of whiting previously 
honied red hot nml still warm. (4) 
liesin, 1 lb. ; molt and add dry and 
warm plaster 4 oz. This forms a very 
strong cement for rough purposes. 

Parabolic.—This is n variety of 
casein or cheese cement, prepared us 
follows: Curdle skim-milk with rennet 
or vinegar, press out the whey, nml dry 
the curd by a very gentle heat, hut ns 
quickly as possible. When quite dry, 
grind it in a pepper or eoll'oo mill, and 
triturate it in a mortar until reduced 
to a very fine powder. Mix 10 parts by 
weight of this powder with 1 of quick¬ 
lime, also in very fine powder, add to 
every ounce of the mixture ndd ft or 
0 gr. of camphor. Triturate the whole 
together, and keep iu phials well corked. 
Used to unito glass, enrtlumwaro, &e,, 
which it does very strongly. It is made 
into a paste with a little water as 
wanted, and applied immediately. Suo 
Casein. 

Parian —Sumo ns Keene's mavhlo 
cement (seo Marble), substituting a 
solution of borax for one of alum. 

Paris.—This cement is used for 
mending shells and other specimens of 
natural history. It is composed of glim 
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arabio 5; sugar candy, 2; white lead, 
enough to colour. 

Paste.—Next to glue, paste is the 
most extensively used, aud the most 
valuable cement that we have. For 
ordinary purposes it consists simply of 
Hour, made into a thin cream with 
waier, aud boiled. It then forms a 
stitlhh mass, which may be diluted with 
water so as to bring it to any required 
condition of thickness. There are two 
distinct elements in Hour, both of which 
are valuable, one is starch, and the other 
is gluten. The oheaper kinds of Hour, 
and especially rye Hour, are rich m 
gluten, while wheat Hour is rich in 
starch. In the latter ease, it is some¬ 
times of advantage to add a little cum- 
lnnn glue to the paste. For ordinary 
purposes no additions are necessary, but 
where paste is to ho kept for a long 
time, various ingredients may be added, 
to prevent souring and moulding. A 
few cloves form, perhaps, the best pre¬ 
servative for small quantities. On the 
larger scale carbolic acid may he used. 
If it were not for the expense, salicylic 
acid would form a good preservative. 
According to the statement of Lunge, 
souring and moulding may be entirely 
prevented by the addition and thorough 
mixture with the freshly-prepared paste 
of a few gr. of salicylic acid. When 
thus treated, a paste may be kept for 
weeks in a heated room without losing 
its freshness, and even when it lias, by 
long standing, become dry and tough, 
mny be at once rendered fluid and ser¬ 
viceable by treatment with hot water. 
The addition of the acid does not, ac¬ 
cording to this author*, ail'ect the sticki¬ 
ness of the paste to any sensible degree. 
When it is desired to prevent the attacks 
of insects, cither before or after use, the 
ndditiou of corrosive sublimate is a sure 
preservative, but ns this substance is a 
powerful poison, great care must be 
exercised when it is employed. The 
following formulae give good results: — 

(1) Stare?*. Paste .— This is best pre¬ 
pared by triturating the starch with 
cold water in a mortar until no lumps 
remain, and not too thick a mass is 
formed, and pouring into this boiling 


water very slowly, with rapid stirring 
until the paste begins to form, as in|! 
cated by the increase of transparency' 
and then rapidly adding the rest of the 
boiling water necessary for the past>> 
Boiling the paste is very injurious, ren' 
during it less adhesive, and liable to peel 
off. Bye Hour affords a more adhesive 
paste than starch, but of a grey colour 
The addition of a little alum to the 
water with which paste is piepared 
renders it more permanent, and the us* 
of boiling lime-water instead of p uie 
water adds to its adhesiveness. An 
aqueous extract of decomposed gluten 
however, affords the best paste with 
st.iroh. By incorporating with the 
paste a quantity of turpentine, equal in 
weight to half of the starch employed 
and stirring well while the paste is still 
hot, it will be rendered more impervious 
to moisture, and at the same time more 
adhesive. 

(2) Corn Starch Paste .—Corn starch 
makes a good paste for scrap-books. 
Dissolve a small quantity in cold water, 
thou cook it thoroughly. Be careful 
and not get it too thick. When cold it 
should be thin enough to apply with a 
brush. It is not so liable to mould and 
stain the paper as paste made from 
other kinds of starch. 

(3) Paste fur Mounting Photograph, 
—Mix thoroughly (530 gr. of the finest 
Bermuda arrowroot with 375 gr. of 
cold water in a capsule, with a spoon 
or brush ; then add 10J oz. of water 
and GO gr. of gelatine in fine shreds. 
Boil, with stirring, for 5 minutes, or 
until the liquid becomes clear, and when 
cold stir in well 375 gr. of alcohol, and 
5 or (5 drops of pure carbolic acid. Keep 
in well-closed vessels, and, before using 
it, work up a portion with a brush in a 
dish. 

(4) 4 parts, by weight, of glue arc 
allowed to soften in 15 parts cold water 
for some hours, and then moderately 
heated till the solution becomes quite 
clear; G5 parts boiling water are now 
added with stirring. In another vessel, 
30 parts starch paste are stirred up 
with 20 of cold water, so that a thin 
milky fluid is obtained without lamps. 
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Into this the boiling glue solution is 
poured, with constant stirring, and tho 
whole is kept at the boiling tempera¬ 
ture. After cooling, 10 drops of car¬ 
bolic acnl are added to the paste. This 
paste is of extraordinary adhesive power, 
and may be used for leather, paper, or 
cardboard with great success. It must 
he preserved in closed bottles to prevent 
c-v.iiwr.ition of ike water, and will, in 
this wav, keep good for years. 

(Ci) Fine wheat starch, 1 oz. 5 beat 
into a paste with cold water; best glue, 
4 oz. Soak the glue, and when soft, 
boil it and add the starch paste, stirring 
well. Boil the -whole until it is quite 
thick, and set aside to cool. It keeps 
well, and when required for use may 
be instantly dissolved in ft little warm 
water. 

(O’) 2 oz. starch, 1 cz. white glue, 
4 oz. acetic acid, a few drops of oil of 
cloves. Dhsolve the glue in cold water 
mid then both 31k the starch with 
cold water, anil pour into the glue while 
boiling. 

(7) Rice flour makes an excellent 
pjibte for line paper work. 

( 8 ) Gum t r ago can th and water make 
an over-ready paste. A few drops of 
any kind of acid should bu added to the 
water before putting in the gum, to 
prevent fermentation. This paste will 
not give that semi-transparent look to 
thin paper, that gum amide sometimes 
gives, when used for mucilage. 

(9) Paste that will not sour.—Dis¬ 
solve 4 teaspoonfuls of alum in 1 gal. 
water; when cold, stir in as much flour 
as will give it the consistency of thick 
cream, beat smooth, add i. teaspoonful 
of pulverized rosin, and 20 drops oil 
of cloves, pour the whole into 2 qt. 
boiling water, stirring thoroughly until 
it is conked; pour into a glazed earthen 
vessel, and when cold cover tho top with 
oiled silk, and put it in a cool place; 
when needed for use, take out a portion 
nnd soften with warm water. This will 
be found very convenient for use at 
times when very little paste is required 
at once, 

(10) Paste for Paper-hanging.—Take 
J quartern of Hour (best biscuit) aud 


put it into a pail, with a small portion 
of alum, broken up small ; mix it lip 
into a still’ Latter with warm water; 
have ready a large saucepan of boiling 
water, and pour it. over tho paste, 
stirring well all the time, or it will be 
“lumpy.” If properly done, it will 
thicken as the boiling water is poured 
over it; if it does not thicken, set, it over 
the live a few minutes, but he sure you 
stir it, or it will burn. ‘When well 
thickened, throw a clash of cold water 
over it, as it prevents it. skinning 
whilst cooling. Use rather thin- You 
can thin it with cold water. 

(j 1) Trimmers' Paste. — Trimmera* 
paste requires to be smooth, elastic, as 
Ace from moisture ns possible, and 
possessed of great, adhesive qualities. 
If too moist, it will soil the cloth or 
silk to which it is applied, (ipd if not 
wed cooked it will mould and rot; its 
adhesive qualities are dependent upon 
the materials of which it i-» made, and 
the manner of mixing and cooking. 
The materials used are wheat and rye 
flour. The paste of eomiuum* is made 
of a very low grade of wheat flour, 
cooked by steam ; it is not a good 
Article for trimmers, ns it contains too 
much surplus moisture. To make wheat 
paste, select a low grade, but -sweet 
wheat flour, and stir it into cold water 
until thoroughly tlihBdlvcul; I hen place 
the kettle over a quick lire, and stir 
until it huils; it should be allowed to 
cook 5 or tf minutes after if. is brought 
to a boil, and lie well stirred while 
boiling and until it is c.ool; if made in 
this way, it will contain no surplus 
moisture, and will ha smooth and free 
from lumps. For rye paste, select good 
iine 3’ye flour, place the necessary 
amount of water in a kettle over a 
quick fire, and when this water boils 
pour in the flour slowly, stirring it 
thoroughly; continue to add flour until 
the desired thickness is obtained ; then 
allow it to boil about A minutes, lifter 
which remove it from the fire and con¬ 
tinue to stir until boiling census, then 
cover and allow it to stand 1111111 it ia 
cold. Rye floor paste made in this way 
ia the smoothest, most adhesive and 
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elastic paste in use. It is particularly 
valuable for pasting cloth on wood or 
leather. The dry paste that gathers on 
the kettle should not he thrown away ; 
if it is soaked in cold water until it 
becomes soft, and again heated up to 
boiling heat, it is stronger and more 
elastic than when first made. Wheat 
or rye paste can bo preserved from 
mould, &c,, by adding a little carbolic 
acid or essential oil. The addition of 
a little dissolved gum arabie adds 
materially to the adhesive qualities of 
flour paste. Paste for summer use that 
will keep a long time is made of rye 
paste, prepared as above: when cold, 
pour it on a smooth board and set it 
in the sun to dry; when dry it can be 
broken up ami saved for use. To pre¬ 
pare it for use, place a small quantity 
in a kettle and cover it with cold 
water; allow it to remain until soaked 
soft, then pour oft' the surplus water, 
place the kettle over a quick fire, and 
stir it until it boils. Another plan is 
to cook the paste, pour it on a cloth, lay 
it in a clean, warm place for 10 or 12 
hours, roll up the cloth, and lay aside 
for use. Paste treated in this way will 
keep sweet for a week or more, even in 
the hottest weather. 

(12) From Vauderdeckcn’a Yarns for 
Green Hands :— u Next, you will require 
a good paste that will neither decay nor 
become mouldy; therefore, mix good 
clean flour with cold water into a paste 
well blended together, then add boiling 
water, stirring well up until it is of a 
consistency that can be easily and 
smoothly spread with a brush ; add to 
this a spoonful or two of brown sugar, 
a little corrosive sublimate, and about 
half a dozen drops of oil of lavender, 
and you will have a paste fit to fasten 
the teeth in a saw.” We may add that 
the paste is none the worse for being a 
day or two old. 

Peasley.—A recipe for this cement 
was published in a well-known techno¬ 
logical journal about the time of the 
first appearance of the cement/ Phin 
doubts the accuracy of the formula, 
however, and believes that the Peasley 
cement was merely a modification of the 


well-known Armenian cement, w hi c h 
see. The following is the recipe alluded 
to : Prepare a solution of 200 parts of 
white glue in water; another of 50 
parts isinglass, 3 of gum avabic, and 3 
of tragacanth ; anrl finally, another of 
1 part shellac in alcohol. Then pour 
these 3 solutions together, mis them 
with 24 parts of white lead, and add 12 
of the best glycerine, ami 200 of alcohol, 
The mastic thus obtained should be im¬ 
mediately put up in bottles and well 
corked. 

Plasters. — ( 1 ) riaster-of-Paria 

baked and ground, acquires great hard¬ 
ness and solidity when left lur twenty- 
four hours, in contact with a solution of 
alum, and when, after drying in the air 
it is submitted to a second baking. (2) 
Still better results are obtained by em¬ 
ploying an aqueous solution containing 
■j 1 - of borate and -J- of cream of tartar; 
the plaster, baked and in fragments, is 
plunged into this solution until it is 
saturated ; then it is calcined, and pul¬ 
verized. (3) A mixture of silicate of 
potash, 1UO parts; carbonate of potash, 
27 parts; and water, 500 parts, may 
also be used. 

Plumbers’.—Black rosin, 1 part; 
brickdust, 2 parts. The brickdust should 
he finely powdered, thoroughly dried and 
added to the rot>in when the latter is in 
a melted state. 

Porcelain, — (1) Add plnstcv*of- 
Paris to a strong solution of alum till the 
mixture is of the consistency of cream. 
It sets readily, and is said to unite glass, 
metal, porcelain, &c., quite firmly. It is 
probably suited for eases in which large 
rather than small surfaces are to he 
united. (2) Milk is coagulated by moans 
of acetic acid, and the ca.seine thus 
formed is well washed in water, and then 
dissolved in a cold saturated solution of 
borax ; a clear solution is thus obtained 
which is superior to gum arabie in ad¬ 
hesive power, and is colourless. For 
porcelain, this liquid is mixed with 
finely powdered quicklime, nnd the re¬ 
sulting cement is quickly brushed over 
the fractured surfaces, which are then 
bound together ; the ware is then dried 
at a gentle heat. ( [Dinylor’s PuUjtech, Jl ,) 



CEMENTS AND LUTES. 


101 


(3) To resist heat. It is made of Stour¬ 
bridge clay raised with a little tow or 
asbestos to increase its coherence. It 
should be well beaten hefore application ; 
the glass or china should be first rubbed 
over with a little of the ceracnt mixed 
with water, taking care to press the 
two edges of the glass or china together. 
This cement will bear a very strong 
heat. (4) Take isinglass J oz,, proof 
spirit sufficient to dissolve it; to every 
2 dr. add finely powdered-mastic and 
finely powdered gum ammoniacum—of 
each 10 gr. Stir till dissolved. In 
using, heat the edges to lie joined, and 
let the cement get thoroughly dry 
before using the article. The gums 
should be added to sulutiun of isinglass 
when bat. (5) Calcine oyster-shells; 
pound and sift them through a sieve, 
and grind them on a flat smooth stone 
with a inuller, till reduced to the finest 
powder; then take white of egg, and 
form the whole into a paste, .loin the 
pieces of glass or china and press 
together 6 or 7 minutes. This cement 
will stand both heat and water, and will 
never yield, if properly done. (H) 
Plaster-of-Paris and gum. For very 
small articles this cement answers very 
well, but must not be too thick when 
well mixed. 

Putty.—(1) Good putty, for general 
purposes, is composed of raw linseed oil 
and whiting thoroughly incorporated, 
and can be made equally wel l by hand or 
machinery. The whiting should be dry. 
linseed oil foots or “bottoms" is only 
used on the score of economy—that is, 
to use up a material that would be 
objectionable in paint. In the shop, 
putty is made by hand in winter for 
summer use, on the putty bench. Dry 
sifted whiting is mixed with ns much 
oil as will enable it to bo well beaten 
with a mallet, and well kneaded into 
lumps about the size of a 4 lb. loaf, 
which are then ranged on a shelf, and 
left for a week, by which time it will 
be found they have become very soft. 
More whiting is now worked in, after 
which pack in casks, pressing it well 
down. This putty improves by keeping 
a few months—that is, gets tougher 


and more homogeneous. (2) A very 
strong putty is made of boiled oil and 
whiting for exposed situations, as sky¬ 
lights, but is not adapted for keeping— 
it gets too hard. (3) Putty for good 
inside work is improved by adding white 
lend. (4) Another putty which requires 
to be made as wanted (as it gets hard 
almost immediately) is composed of red 
lead in powder mixed-with boiled oil 
and turpentine varnish, and is used for 
fronts of houses or any place requiring 
a hard putty. (5) Some manufacturers 
prepare an oil for the purpose by melt¬ 
ing 20 lb. rosin and mixing it with 
90 lb. linseed oil, the rosin being used 
for economy sake. (Q) For some pur¬ 
poses a drying-oil may bo used with 
the whiting: this is made by mixing 
1 gal. linseed oil, 12 oz. litharge, 1 oz. 
sugar of lead, 1 oz, wliito vitriol, 
simmer for some time, allow to cool, 
ami when settled draw it off. (7) 
French putty. Kuban prepares this 
substance by boiling linseed oil (7 parts) 
with brown umber (4 parts) for two 
hours; S£ parts of chalk and 11 of 
white lead are then milled, and the wiiolo 
well mixed. This putty is very durable, 
and adheres well to wood, even though 
not previously painted. 

Sealing-wax.—In general terms, 
sealing-wax is compounded of resins, 
tempered and perfumed with propor¬ 
tions of the softer oloo-rosins, and 
variously coloured. It should be glossy, 
smooth, not brittle, unnliected by the 
hottest weather, melt without emitting 
any smoke or nasty smell, have suffi¬ 
cient tenacity not to drop about when 
melted, and produce a seal of its own 
lustro and colour. Tho chief materials 
used in its composition nre shellac and 
turpentine. The former is sometimes 
replaced wholly or partially by other 
resins, such ns Bimdarne, benzoin, mastic, 
rosin, and pitch; and tile latter by 
balsams of Peru and tuiu, nnd fragrant 
essential oils. In addition, there are 
some neutral substances employed to 
augment tho bulk, as gypsum, chalk, 
magnesium carbonate, zinc white, &o,, 
as well ns the colouring matters. 
Ingredients. —Only bleached shellac 



102 


CEMENTS AND LUTES. 


is admissible fur the finest sealing- 
wax, though pale samples may do 
fur some light-coloured grades; the 
ordinary unbleached shellac is tit only 
for black and biowu kinds of .sealing- 
wax. (For bleaching methods, sue 
n. tf7.) Of the turpentines Used, Vene¬ 
tian is the best; but it may_often 
be conveniently replaced by a mixture 
of insin and oil of turpentine, which 
possesses an advantage in the facility 
with which its ilutility can be increased 
or diminished. The turpentine will 
usually need to be filtered, which ia 
best effected by heating it iu a water- 
bath at the boiling temperature, 
212° F. (10u° C.), and passing it 
through litwn. Other resin-, balsams, 
and essential oils are used only in minor 
quantities, and should always be selected 
of good quality. 

The colouring matters employed 
should he good of their kiud, though 
substances of inferior tinctorial power 
(and therefore cheaper) are of course 
resorted to for common kinds of wax. 

The most general colour is red. For 
fine grades cinnabar is necessary; but 
it so increases the weight of the wax 
that neutral bodies have to be used 
with it to counteract this tendency. 
Cheaper reds are minium, colcuthnr 
(Indianred), and bole. Madder lake is 
now replaced by coal-tar reds, of which 
the most fiery should be chosen. 

Yellows embrace lead chromate 
(chrome yellow), which is generally 
used with some neutral white body (as 
chalk) ; Cassel or mineral yellow, from 
fused litharge; and ochre, which is too 
dull and u n pleas ant-ad ou red to be avail¬ 
able for any but cheap sorts of sealing- 
wax. 

Greens are be.-*t obtained by com¬ 
pounding suitable proportions of blues 
and yellows, .as the tine green pigments 
in the market are tou costly for the 
purpose. 

Blues include Berlin for the darker 
shades, and ultramarine aud mountain 
blue fur the lighter. 

The best brown is burnt sienna, 
though mushed sienna amiCiv-sel brown 
are used, 


Blacks are exclusively represented by 
carbon in a very line state (if division ^ 
lamp-black, ivory black, soot, &o. This 
last, which is very much cheaper thau 
the others, may be made equally suit¬ 
able by judicious treatment, which aims 
at destroying its brownish tint and un- 
pleaaanfc odour. The treatment con- 
sists m careful calcination, which may 
be conducted in n piece of stove-piping 
about 18 in. long, and closed at each 
end by a tight-fitting cap, one beiae 
perforated with a hole .somewhat lesa 
than a pencil, to allow of the escape of 
vapours. The pipe is filled to within 
14 or 2 in. of the top, when the covers 
are attached, and all joints ami spaces 
carefully luted with clay, which nv.iy 
also conveniently form a protective 
coating to the whole pipe. The latter, 
when charged, is placed in an open fur¬ 
nace, with the perforated end npmost, 
aud heated to redness. When the con¬ 
tents are thoroughly calcined, the pipe 
is removed, allowed 24 hours to cool, 
and emptied. The soot will be found to 
have acquired a velvety black colour, 
and to have lost all odour. Frankfort 
or “vine ” black is prepared by charring 
vine shoots in similar apparatus to 
that for calcining soot, washing the ash 
several times with water to remove 
alkaline salts, and once with water con¬ 
taining 25 per cent, of hydrochloric 
acid, taking rare to use plenty of clean 
water after the acidulated water* 

White pigments are used as much for 
making bulk as fur imparting colour. 
Chalk ia prepared by washing and dry¬ 
ing the powder. Gypsum is used in 
the form of finest plaster-of-Paris, and 
the crystalline variety (selenite), pow¬ 
dered and washed, for translucent waxes. 
Magnesium carbonate is useful for 
mixing with heavy pigments, to reduce 
the weight, rather than as a colouring 
ingredient. Zinc white needs no prepa¬ 
ration. Baryta or permanent white is 
valuable for enamel-likc waxes, and 
may easily be prepared by dissolving 
barium chloride in rain water and pre¬ 
cipitating with sulphuric acid ; the 
precipitate is washed several times 
with clean water, and dried, Flaks 
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w hite is readily produced as follows : 
fuming nitiic acid is poured over some 
bismuth iu a glass vessel till the metal 
j s ~aU dissolved. The solution is poured 
j n t„ another vessel containing about 
D'O times us much riun water, and 
stirred up. A white ponder (nitrate (>{' 
bismuth) 13 ut once precipitated; this 
ia collected, washed, and diiod, and is 
i mpluyed for the boat enamel-like white 

wmliug-wuE. , 

Mica in hue powder is uaod to give a 
metallic lustre to cheap kinds of wax ; 
bronze powder of all shades is em¬ 
ployed for the sumo purpose in better 
grades. 

Mixing .—It is essential that nil the 
ingredients be dry, mid to ensure this 
thW are kept in paper hags on a shelf 
running round the walls of the store¬ 
room at about 3h in. below the ceiling. 
The order of adding th»* ingredients is as 
follows: The resins and turpentine are 
first melted together ; then the neutral 
bodies (chalk, &e.), if any, are stirred 
in* next the pigments are added; and 
the volatile balsams and oils are only 
introduced at the last moment, before 
“forming." When only one pigment is 
used, it is simply warmed and stirred 
into the mass, When a shade is to he 
produced by a mixture of colours, no 
neutral bodies are added to the resins, 
but they are mixed with the colours m 
achina dish, wanned, aud then added 
to the melted mass. Any required tint 
is obtained by mixing, and frequent 
testing. 

McUing. —The melting of the mass 
should be conducted at iho lowest pos¬ 
sible temperature, suflicing only to keep 
it in a fluid state. Quantities of 2u lb. 
to ‘25 lb. are ticated at a time in a 
vessel large enough In permit quick 
stirring. Often this furnace used re¬ 
sembles an ordinary conk stove, the 
fire heating cast-iron plates; hut these 
are objectionable from the inequality of 
the heating, and the risk of tire. 
Bvaunt describes an improved form of 
mclter which serves also for the polish¬ 
ing. It consists of a small furnace 
about 3 ft, 3 in. high, foil preferably 
With small coke, having an upper ami 


lower door for regulating the draught, 
hut no grate, the asdics being with- 
di awn at the lower door. The stove is 
coin}dately enveloped in a sheet-iron 
easing at a distance of about 2 in., and 
at the same height above the floor. 
The air between the stove and the 
casing becomes hot, and as it passes 
away it is replaced by a cold current 
entering at the 2-in. opening between 
the casing and the Hour. Beside the 
easing of the stove, and connected with 
it, stands a table, .surrounded by a 
shoot-iron screen, and bearing a sheet- 
iron tub filled with baud ami provided 
with iron supports. The tub is covered 
with a plate of sheet-iron (for catching 
stray drops of wax), having 4 or G 
holes, which contain the melting pots. 
The hot air arming from the stove heats 
the sand tub and its contents, till the 
sealing-wax iu the pots begins to melt. 
As soon lib it melt*, the fire is slackened 
by closing the lower door, as the heat 
retained by the sand sudices for a long 
time to keep the mass in a fluid state. 
ICnamidled east-iron pots uve best for 
inciting in, keeping a separate pot for 
each mixture. Before using a put for a 
now colour, it mind, be allowed to get 
quite cold, when the adhering wax can 
be ca.iily cl earn'd oil'. The shellac is 
first put into the pot and molted, while 
being continually stirred with a flat 
paddle of bard wood, tlm turpentine is 
then intimately incorporated; next 
follow the neutral bodies and colnuT.s 
in a thin stream, with constant stirring, 
which is more necessary if the pig¬ 
ments are heavy When the mass 
seems unifmin, drops of it are examined 
by lotting them tall on n cold, smooth, 
metallic plate, when the colour, hard¬ 
ness, and fracture can he tested. When 
Butidaotory, the heat is adjusted to 
maintain a fluid condition, aromatic sub¬ 
stances me quickly stirred id, and 
u forming” is commenced. 

Forming. — tiealin g-wax is mouldoil 
into sticks in special ” forms," consist¬ 
ing of one piece for rectangular or 
tiiaugnlnr sticks, but must be of two 
for oval or round. Forms in one piece 
are made of rectangular brass plate, 
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carrying grooves T .V in. wider at fop 
than at bottom, “for facilitating re¬ 
moval of the sticks. It is a common 
practice to put forms on a stove, or cool 
them otT while moulding by placing 
them on metallic trays with cold water 
beneath, to cool the sticks rapidly; this 
releases the forms more quickly, but 
makes the sticks brittle, and it is better 
to let them cool gradually oil a wooden 
table, while if the form becomes so 
warm as to much protract the setting 
of the wax, it may be dipped in cold 
water and carefully dried before using 
again. Engraved forms are difficult to 
turn out, but this may be partly 
remedied by slightly rubbiug the en¬ 
graved parts with oil of turpentine. 
Surface ornamentation, as gilding or 
silvering, is effected by placing the sub¬ 
stance in the form. As brass forms are 
expensive, they are sometimes replaced 
by home-made ones of type-metal. To 
produce them, a stick of fine wax is 
coated with a thin film of olive oil, and 
a cast of it is taken in plaster-of-Paris ; 
when this is thoroughly dry, it is put 
into a small wooden box, and melted 
type-metal is poured round to make a 
form. The forming of the wax is con¬ 
ducted as follows. The molten wax is 
ladled from the pot into a easing spoon, 
previously heated. By this it is poured 
in a uniform stream into the forms. 
These should be slightly warmed before 
the first moulding takes place. 

Polishing. —~ Polishing, dressing, or 
enamelling is usually applied to all 
grades, though the finer qualities have 
a lustrous surface on coming out of the 
form. When the improved furnace 
before mentioned is not in use, a special 
polishing stove is necessary. This con¬ 
sists of an iron slab covering a vault, 
heated by a fire beneath. The sticks 
are taken in the hand and held in the 
heat of the polishing stove till the sur¬ 
faces begin to melt and the sticks bend. 
When thus softened, they receive an 
imprint of the maker’s name or sumo 
other Device, composed of letters held in 
a little brass hand frame. The sticks 
are patted between small wooden boards 
at the same time, to retain their shape. 


For gilding, silvering, or bronzing, the 
part to be ornamented is touched with 
a brash dipped in strong spirits of wine, 
and the gold or silver leaf, or bronze 
powder is applied, and adheres tena¬ 
ciously. 

Conpositiou.—The following recipes 
for the compounding of scaliag-waxe 3 
will be found to embrace all that are of 
general utility. 

Black.—(1) 5 parts shellac, 0 tur¬ 
pentine, GjV pine resin, 4 chalk, 1£ soot. 

(2) 8 parts shellac, 0 turpentine, fi 
resin, l£ chalk, 1 gypsum, 3$ vine- 
black. 

(3) 48 parts shellac, 52 turpentine, 
40 pine resin, 28 chalk, 8 soot, 8 bone- 
black, 8 nsphaltuni. 

Blue.—(1) 7 parts shellac, 0 turpen¬ 
tine, o\ pine resin, 1 magnesia, 2 chalk, 2 
to 2Jblue colouring matter. (2) Light- 
blue sealing-wax is produced by mixing 
Berlin blue with oxide of zinc or nitrate 
of bismuth, and has a beautiful euamcl- 
lilce appearance. As blue colours are 
very sensitive, bleached shellac should 
always he used, and care must bo exer¬ 
cised in the choice of the rosin, that 
which is opaque and brown-coloured 
being rejected. 

Bottle.—The most ordinary sorts of 
sealing-wax are used for bottles, and of 
course can only be coloured with the 
cheapest kinds of tinctorial matter. 
Many makers prepare bottle-wax of a 
mixture of common pine rosin, turpen¬ 
tine, chalk, and the respective colouring 
matter only. Such are very cheap, but 
they do not answer the purpose so well 
as they should. The corks are covered 
with a layer of sealing-wax by dipping 
the necks of the bottles into the melted 
mass. This congeals very quickly on 
the cold glass, and consequently at once 
becomes brittle, and frequently breaks 
when gently touched. On trying to 
make the wax less brittle by increasing 
the turpentine, it often happens that it 
remains sticky even in cold weather. 
To avoid these evils, add a certain 
quantity of shellac, 10 to 15 per cent., 
to the composition. This will increase 
the cost of the article somewhat, but its 
quality will be so much improved, thnt 
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it wiH not become sticky oven in a hot 

cliraate. ,, . . 

( 1 ) Resin, 6 oz. j shellac, 2 oz,; Venice 
turpentine, 2 oz.} melt and add lamp¬ 
black, 2 oz. Pour into moulds, (a) 
Common Tesiu, pitch, and ivory black, 
equiil parts. (3) Another: common 
resin, 20 lb.; tallow, 5 lb.; lamp-black, 
4 lb.j mix with beat. (4) Uod: common 
resin, 20 lb.; tallow, 5 lb.; red lead, 
g Jb.j mixed with heat. (5) 4 oz. 
shellac, 1 oz. Venetian turpentine, and 
3 oz. vermilion. Melt the lac in a 
copper pan, suspended over a clear char¬ 
coal fire, then pour the turpentine 
slowly into it, and soon afterwards add 
the vermilion, stirring briskly nil the 
time of the mixture with a rod in either 
hand. 

brown.—7 parts shellac, G turpen¬ 
tine, 4 pine resin, 2 gypsum, 2 chalk, 
2 umber. The shellac for preparing 
chocolate-brown sealing-wax must not 
be too dark. The product of the above 
recipe is dark-brown, and unbleached 
shellac and dark resin may be used for 
preparing it. 

Deed.—Large seals for deeds and 
public documents arc not imprinted in 
ordinary sealing-wax, but a muss which 
js half soft, even at normal tempera¬ 
tures, is used for the purpose, ami 
to protect the seal from injury, it ia 
. enclosed in a special ease fastened to the 
* document by cords or ribbons. 

(1) G parts light-coloured rosin, 34 
turpentine, 3 clarified tallow, 4 whiting, 
S to 4 minium. (2) 5 parts white wax, 
14 turpentine, 1 cinnabar, ^ glycerine. 
The ingredients are melted together 
and stirred while cooling off until they 
congeal. 

(Si) 3 parts colophony, tallow, 3 
turpentine, 4 chalk, 4 minium. This 
mixture is of firm consistency at ordi¬ 
nary temperatures, but if a piece of it 
is held in the hand for some time, it 
becomes so soft that impressions can he 
taken with it, and it adheres also with 
some tenacity to paper, wood, and glass. 

Green.—( 1 ) 7 parts shellac, 8 turpen¬ 
tine, 4 pine resin, 14 magnesia, 2| 
Berlin blue, 2£ chrome yellow. (2) 
5 parts shellac, 4 turpentine, 8 pine 


resin, 1£ gypsum, 2 chalk, 3 mountain 
blue, and 3 ochre. Green ultramarine 
may be used to advantage for the finer 
qualities, instead nf a mixture of colours. 

Letter, withuut a light.—3 parts 
colophony, 3 rosin, 3 suet, 4 Venice tur- 
pentiue, 4 pulverized carbonate of lime, 

4 pulverized minium. Melt the 3 first 
ingredients together, then add the others 
in succession, stirring constantly till 
cold.— {Monitcur Quesncville.') 

Parcel.—(t) S£ parts shellac, 6 £ rosin, 

5 turpentine, ^ oil of turpentine, 
chalk, 1 gypsum, 24 cinnabar. 

( 2 ) 2 parts shellac, 8 rosin, 5 tur¬ 
pentine, | nil of turpentine, 3 chalk, 5£ 
gypsum, G minium. 

(3) parts shellac, 8 £ resiu, 6 tur¬ 
pentine, £ oil of turpentine, 2 olmik, 
1 bnckdiiflt, 5 colcothar. 

(4) 20 parts colophony, 10 pine resin, 5 
turpentine, 7£ chalk, x oil of turpentine. 

(5) For brown, 10 parts umber or 
bole are added to (4). 

Red.—The beauty nnd price of ml 
flealing-wnx arc determined by the quan¬ 
tities of shellac and cinnabar contained 
in it; only the finest qualities have 
cinnabar exclusively as a colouring 
principle. The inferior kinds contain 
very little shellac, but much common 
rosin, and no cinnabar at all, minium, 
colcothar, bole, or other cheap pig¬ 
ments being substituted. But too 
much resin must not be added, or the 
wax will become too thin, drop too 
easily, and smoko very much when 
lighted. It is assorted that chalk should, 
not be used, because the acids of the 
shellac expel carbonic acid from jt, and 
form a combination with the lime; but 
this happens only when the shellac is 
heated move, than necessary, ns no car¬ 
bonic acid is set free if the shellac is 
only heated to the melting-point. 

Very fine reds are—(1) 12 parts 
shellac, 8 turpentine, 9 cinnabar, 2 oil 
of turpentine, 3 magnesia. 

(2) 11 parts shellac, G turpentine, 

1 oil of turpentine, 1 chalk, 2 magnesia, 
8 cinnabar. 

(3) 10 parts shellac, 1 turpentine, 
£ oil of turpentine, 14 chalk, 1 ^ gyp- 
SVtfiq £ magnesia, GJ cinnabar. 
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( 4 ) parts shellac, 12J Venice tur¬ 
pentine, 37-J Chiu.^e vermilion. 

Medium fin-; reds.—(1) 1 part shellac, 
8 turpentine, J oil nf turpentine, 3 
chalk, 1 magnesia. 3 cinnabar. 

(ii) 3 parts shellae, 4 4 nil of 

turj '-ntine, 7 turpentine, 1} chalk, 
1.} gyp-aim, 4.} uunahnr. 

“( >“) 4 put* shellac, ♦> rrsin, 6 turj»«*n- 
tin^s 4 oil of turpentine, 1 L chalk, 1 
gvpium, 4 cinnabar. 

'fine r*'fL—55 parts shellac, 74 tur¬ 
pentine, 3'J chalk i*r magnesia, -0 gyp¬ 
sum or zinc white, 13 cinnabar. 

Ordinary rod. — (1) 52 shellac, 30 
turpentine, 44 pine re: in, IS chalk, 13 
linnabar. (2) 50 rosin, 374 red lead, 
12* turpentine. 

Translucent. — Translucent sealing- | 
wax belongs to the very best qualities, 
as only highly refined materials can be 
u-c-l for it. Bleached shellac alone is 
not sullicient; ‘-ealing-wav only become? 
translucent by adding a corresponding 
quantity of mastic, ancl by using very 
line, light-coloured, and very viscid 
turpentine. Following are 3 recipes 
fur preparing tran>lucent sealing-wax, 
which may be coloured by mixing suit- 
aide pigments with it. A be.iutirul 
variety (“aventurin'*), which can he 
prepared at comparatively low cost, is 
obtained by stirring iinely powdered 
nuta into the melted ground mass. 
Gold and silver waxes are obtained by 
mixing finely powdered leaf-metal with 
the melted ground mas*. Ground mn^es 
tor translucent wax are:—( 1 ) 14 paits 
bleached shellac, viscid turpentine, 

3 mastic, 1 chalk. 

(2) 3 parts bleached shellac, 4 viscid 
turpentine, 5 mastic, 3 sulphate of baryta 
(or 3 nitrate of bismuth). 

(3) 3 parts bleached shellac, 4 viscid 
turpentine, 5 mastic, 3 sulphate of 
baryta (or 3 nitrate of bismuth). 
No. (3) is especially adapted for pre¬ 
paring u enamelled ” sealing-wax, which 
actually possesses the half transparent 
appearance of enamel, and is particularly 
beautiful when a tender rose-colour is 
given to it by u*ing iiery madder-lake. 

Yellow.—Only lead colours can be 
used for yellow sealing-wax, mul of 


these chrome yellow produces the nv,?t 
beautiful colour. But if sealiiitr-wu* 
compounded with chrome yellow Uverr 
strongly heated in lighting it, the may 
becomes discoloured, in con>eqtience of 
a decomposition of the lead colours' 
Therefore yellow .sealing-wax mu&t Le 
very fusible to avoid this evil. Kverv 
kind of healing-wax becomes more fusible 
by adding a larger quantity of turpen¬ 
tine, but it a Bo becomes softer. Fme 
yellow: 7 b paits shellac, 85 turpentine 
45 June resin, 15 gyp&um, 15 chalk! 
45 ochre. The shellac used for line 
qualities of 3 allow sealing-wax must be 
bleached, or it will be impossible to 
produce a pure tone of colour. All 
gradations of yellow, from orange to 
red, can be produced by adding cinna¬ 
bar or chrome-ied to fine qualities, and 
minium to inferior qualities of sealing- 
wax.— (Vraniit.) 

Shellac.—(1) Shellac, made up into 
sticks of the size of a lead pencil, is 
frequently sold as a cement which will 
resist water, acids, oils, and it 
answers very well. Sometimes it is 
mixed with very fine powders, either to 
give it body, or to colour it. Zinc white 
or plaster-of-Paris may be used to make 
it white; ivory black, for black ; brick- 
dust, red ochre, and vermilion for dif¬ 
ferent shades of red. The objects to be 
cemented together are first warmed till 
they melt the shellac brought into con¬ 
tact with them, Thi*> is very good to 
cement broken glass, porcelain, &c,, 
especially as the objects are again ready 
fur use immediately when cold ; but it 
is not adapted for flexible objects, as it 
cracks. It will not withstand heat or 
alcohol, which softens the shellac. 
Shellac is soluble in alcohol, when it 
forms what is known as Chinese glue. 
It is also soluble in wood naphtha. Con¬ 
trary to published statements to that 
effect, shellac does not form as strong a 
cement when in the state of solution as 
vhen melted by heat. Instead of using 
alcohol or benzine, a watery solution of 
borax may be used for dissolving shellac. 
Take of borax, 100 parts; rain (or dis¬ 
tilled) water, 2250 parts ; heat to boil¬ 
ing, and while stirring, gradually add 
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Hriml shellac, 300 parts. When 
L so jved, strain through muslin and 
cres-rve. This forms a waterproof var- 
‘ |a jJ paper soaked with this is water- 
rj-cof and resembles parchment. Shellac 
J, jjgJ the best black cement tor articles 
, { jet. It h made black by smoking it 
j 5l the flame of a lamp or candle. 

(2) ifoadtf'a.—Shellac, 2 pails; Ve¬ 
nice turpentine, 1; fuse together ami 

jyj-jB iato sticks. (3) It is sometimes 
necessary to pulverize shellac. A cor- 
itopondeut of the Jtrmjgists' Circular 
iss devised the following method; 
‘•Enclose the shellac in a strong, closely- 
weu piece of doth, at fiTat compressing 
the folds rather tightly, but gradually 
relaxing them. Then, after placing the 
hunch, which must be held in position 
w ith the hand, upon a solid block or 
smooth counter, the strokes of a heavy 
iron pestle are applied, gently at first, 
while the bunch is kept moving from 
side to side, so as to expose every part 
to the strokes of the pestle. After the 
large, sharp pieces arc broken, the 
strokes arc increased in velocity anil 
power, with wonderful eilucl upon the 
resin, and hut little injury to the cloth. 
In this way shellac may be reduced to 
granular form sufficiently fino for pyro¬ 
technic purposes at very short notice, 
and to an almost impalpable powder in 
a comparatively short upturn of time. To 
* produce this result, however, it is neces¬ 
sary to wield the pestle forcibly, and 
then from time to time separate the finer 
particles from the coarser by sifting,” 
Soluble Glass.—When finely pul¬ 
verized chalk is stirred into a solution 
of soluble glass of 30° 11. until the mix¬ 
ture is fine and plastic, a cement is 
obtained which will harden in 0 or 8 
hours, possessing an extraordinary dura¬ 
bility, and alike applicable for domestic 
and industrial purposes. It may be used 
for uniting stone, brick, &c., and for 
filling up cracks. In short, it seems to be 
applicable to about the same purposes 
for which plaster-of-Paris is used, but 
it is much harder and stronger. If for 
* part of the chalk some colouring matter 
be substituted, differently coloured ce¬ 
ments of the same general character arc 


obtained. The following materials give 
good results;—(l) Finely pulverized or 
levigated rtibnitc (grey antimony, or 
black sulphide of antimony) will produce 
a dark cement, which, after burnishing 
with an agate, will present a metallic 
appearance. (2) Pulverized cast iron, 
a grey cement. (IJ) Zino dust (so-called 
zinc grey), an exceedingly hard grey 
cement, which, after burnishing, will 
exhibit the white and brilliant appear¬ 
ance of metallic zinc. This cement may 
be employed with ail vantage in mend¬ 
ing ornaments and vessels of zinc, stick¬ 
ing well to metals, stone, and wood. 
(4) Carbonate of copper, a bright green 
cement, (fj) Sesqui oxide of chromium, 
a dark green cement. (6) Thctiavd’s 
blue (cobalt blue), a blue cement. (7) 
Minium, an orange-coloured cement. 

(8) Vermilion, a splendid red cement. 

(9) Carmine red, a violet cement. 

Sorel’s.—There are two different 

cements which go by the name of 
Sord’s: namely, the “oxychloride of 
zinc" and the “magnesia” cement. 

(1) Oxychloride of Zinc,—A solution 
of chloride of zinc is prepared by dis¬ 
solving zinc in hydrochloric acid, so 
that .some metallic zinc always remains 
undissolved, The solution is filtered 
and concentrated until it has the sp. gr. 
1-800. Commercial oxide of zinc is 
mixed with water containing 2 per 
cent, of nitric acid to a stiff paste, which, 
after bciug dried, is heated in crucibles 
to a white heat, after which it is reduced 
to an impalpable powder. The object 
of this baking is to reduce the oxide to 
as small a bulk as possible, in which 
condition it has more binding power. 
The powder must be kept from contact 
with the air, to prevent access of mois¬ 
ture and carbonic acid gas. On Ini ag¬ 
ing together the oxide and solution of 
chloride of zinc, the whole solidifies ill 
a few minutes to a very bard mass, if 
it is desired to retard the hardening, 
the zinc solution may be diluted to 
about 1 * 500-t - 600 sp. gr,, and the oxide 
of zinc may be mixed with 2 ta 3 per 
cent, of borax or chloride of ammonium. 

(2) MtKjnesha ,—This was originally 
prepared by Sorel, uf Paris, from wag- 
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ncsite (chiefly native carbonate of mag¬ 
nesium), by making a paste with pow- 
lieici magnesite, 10 to 'JO per cent, ot 
hydrochloric acid, and a sufficient quan¬ 
tity of water, forming the mass into 
bricks, then burning them at a strong 
heat, and finally grinding them. This 
yields a very "hard, bright-coloured 
cement, which bear.- large dilution with 
sand, but is nut entirely waterproof. 
Since the immense saline deposits at 
titassfurt have been worked, this cement 
is prepared from kieserite (a native 
hydrated sulphate of magnesium), many 
thousand tons of which are annually 
obtained. Kieserite is mixed with cal¬ 
cium hydrate, in the proportion of two 
molecules of the former to one of the 
latter, with addition of water; the mass 
is formed into bricks or cakes, drieJ, 
and burnt,” and powdered. The pow¬ 
dered mass when moistened solidifies 
to a marble-like mass, which does not, 
however, permanently resist moisture, 
and is best used only in the interior of 
buildings. 

(:J) The following composition forms 
an excellent material for moulding or 
fur uniting stone, &c. Mix commercial 
zinc white with 4 its bull: of tine sand, 
adding a solution of chluride of zinc of 
1*26 sp. gr., and rub the whole tho¬ 
roughly together in a mortar. The 
mixture must lie applied at once, as it 
hardens very quickly. 

Steam.—The lutes usually employed 
for making steam-tight joints are com¬ 
posed of white lead and litharge in 
vavions proportions. See Lead. (1) A 
steam-tight cement which is said to be 
superior to the ordinary white-and-red 
lead cement, is obtained by mixing (5 
parts of finely pulverized graphite, 3 of 
slaked lime, 8 of sulphate of barytes, and 
7 of boiled linseed oil, These ingredients 
must be intimately mixed. (2) Dried and 
powdered clay, bib.; iron filings, lib.; 
marie into a paste witli boiled linseed 
oil; used for stopping cracks and leaks 
in builers, stoves, ike. (3) Lithurge in 
fine powder, 2 parts; very fine sand, 1 ; 
lime that has been allowed to slake 
spontaneously in a damp place, 1 ; 
mixed, and kept from the air; made 


into a paste with boiled oil, and used to 
mend cracks, and secure steam joints. 
(4) Good linseed-oil varnish ground 
with equal weights of white lead, oxide 
of manganese, ami pipeclay. ( 5 ) Drv 
powdered clay, 1 part ; clean, sifted 
iron filings, 2 ; acetic acid, sufficient to 
make a paste, ( 6 ) Dry, powdered elav 
8 to 10 ; iron filings, free from rust, 4 . 
peroxide of manganese, 2 ; sea-salt, 1 • 
borax, 1 ; water, sufficient to make a 
paste. (7) .Sulphate of baryta, 1 part- 
clay, 2 ; made up with solutions of 
silicate of potash, and borax ; it resists 
a very high temperature. ( 8 ) Iron 
tilings, free from rust, 50 parts ; fiowers 
of sulphur, 2 ; pulverized liydroclilorate 
of ammonia, 1 ; these substances are 
mixed with water or urine, so as to 
make a solid and homogeneous paste, 
which is used in the joints of steam 
boilers. The lute swells, becomes very 
solid, and perfectly closes the joints, 
(ft) Iron filings, 4 parts; loam, 2; 
powdered sandstone, 1 ; made into a 
paste with salt water; becomes very 
hard on setting. (10) A thick paste, 
composed of silicate of soda and iron 
filings; the latter substnneo may be 
replaced by a mixture, in equal parts, 
of powdered oxiilc of zinc and peroxide 
of manganese. (11) Sand, 84 parts; 
Portland stone, 168 ; litharge, IS ; pul¬ 
verized glass, O'90; red lead, 0'45; 
•sub-oxide of lead, O'90; the whole 
rubbed up with oil. 

Stone.—(1) Sulphur, 1 part; yellow 
wax, 1 part; rosin, 1 pnrt; the sulphur 
and rosin are melted, and the wax is 
then added. It is necessary to heat the 
surfaces to be united; the cement is 
applied while still hot, and pressure is 
exerted till it is cold. (2) Powdered 
gum arabic, 2 parts; finely ground 
white lead, 2 parts; pulverized sugar- 
candy, 1 part; the three substances are 
placed in a small bottle with a wide 
inouth, a little hot water is poured on 
them, and the whole is stirred by a stick 
into a homogeneous paste. The cement 
must be kept in a closed vessel, and a 
little water may be added if it becomeB 
dry. Before use, it must be well stirred, 
to prevent the white load collecting at 
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, , ot( . om , it is employed for joining sufficient; water, sufficient. Dissolve 
foments of minerals, fossils, &c. the two resins—sandarac and mastic— 

“owners’._"’■ res ' n ' n a ^c spirit, and then add the turpen- 

V r th E fire, and when melted, tine to the solution. Make some very 

' a 1 lb. of pitch. While these are strong glue, and add to it a good pinch 

tiling* add brickdust until, by drop- of isinglass. Now heat the alcoholic 
. a little on a cold stone, you think varnish until the liquid begins to boil, 
f 1 enough. In winter it may he then very slowly stir in the warm glue. 
*ecessary to add a little tallow. By The amount of the liquid glue to bu 
means of this cement, a piece of wood added is determined by noting the point 
' be fastened to the chuck, which at which, after thorough mixture, a 
will hold when cool; and when the magma or thin paste is termed, capable 
work is finished, it may be removed by of being easily strained through cloth, 
a smart stroke with the tool. Any When required for use, the strained 
traces of the cement may be removed mixture is to be warmed, and applied 
from the work by means of benzine, like ordinary glue to the articles to be 
(2) The heat necessary to melt the united. A strong junction is effected, 
ordinary turners’ cement is liable to which is not destroyed by cold water, 
warp thin plates of brass, and in some and only after a comparatively con- 
cases, as for example circles of mathc- sidurable time by hot water or ordinary 
matical instruments that require to be saline solutions. (4) Glue, 1 part; 
graduated, this is very objectionable, skimmed milk, 8. Melt ami evaporate 
In such cases plaster-of-Pans is the best in a wnter-bath to the consistence of 
cement to use. (3) J oz. rosin, A oz. strong glue. This cement cannot he 
pitch, 1 os, beeswnx; melted together, called waterproof, but it resists the 
sufficient fine brickdust added to pro- action of water better than common 
ducc desired consistence. (4) 2 lb. glue. (5) Melt common glue with as 
rosin, 2 lb. Burgundy pitch, 2 lb. dried little water as possible, add ^ of boiled 
whiting, 2 oz. yellow wax; melted and linseed oil, dropping it gently into the 
mixed together. (5) £ lb, black rosin, glue, which is to be stirred all the time. 
1 or. yellow wax; melted together, (U) From the account published by C. 
and poured into n tin canister. Puscher, in Aun.it unci Gnucrk, of the 

Waterproof.—(1) Glue to which many experiments which he has made to 
bichromate of potash has been added, and render cement and lime plaster proof 
a which has afterwards been exposed to against the effects of the weather, it 
strong sunlight, becomes insoluble. The appears that a cold solution of 1 part 
proportions arc not very well ascer- green copperas in 3 of water is extremely 
tained, but about 1 part of the biehro- effective. Cement manufactures are put 
mate, dissolved iu water, and added to into the solution for 24 hours, and then, 
a solution of 6 parts of solid glue, coloured greenish black by the oxidulatcil 
answers very well. (2) The following iron hydrate which has been formed, 
is a valuable cement which, if properly dried iu the air. The absorbed solution 
applied, will be insoluble even in boiling of copperas has been decomposed in the 
water: Gelatine, 5 parts; soluble acid cement, and the combination of hydrated 
chromate of lime, 1. Cover the broken peroxide of iron formed is stated not 
edges with this, press lightly together, only to render the cement denser and 
and expose to the sunlight; the effect harder, but also, as it is not affected by 
of the latter being to render the com- the weather, to impart to it greater 
pound insoluble. (3) It is said by the resistance. Tim weight of the cement 
British Journal of Photography, that is increased by 10 per cent., without any 
the following recipe gives excellent re- change in form. Cement plaster is pro- 
(f suits: Take alcohol, 1 pint; sandarac, tectcd against the effects of the weather 
1 oz.; mastic, 1 oz.; common white by repeated applications of the copperas 
turpentine, I oz.; glue and isinglass, solution. If, after the 4th application, 
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the (-nic-nt duos nut turn a dark greenish- 
Ma* k. it is .1 sign that the surtax? ha.-, 
It, j;/,rn, s saturated with the iron com¬ 
bin' 1 ! ion. Alter drying, a coating is 
funjiod on the cement uf an ochxe-like 
C“I f *ur, which cannot he washed oft'with 
water, and which will take water- 
colunr.-. If cement plaster thus pre¬ 
pared is to lie p-nnant ntly painted with 
oil colour*—which, ai is well known, 
peel cli' ordinary cement—two applica¬ 
tions of 5 per cent, soap water are sudi- 
ci‘-nt tn render it waterproof, and, after 
drying and rubbing with a cloth, as 
shiny as oil culour. that one coating 
of the latter may l»c Mived. In order to 
protect cement manufactures prepared 
with copperas agiuust acid-,alkalies,ami 
the influence of the weather, a later of 
a heated mixture of equal parts of ordi¬ 
nary paratiin and paraiiin oil, or petro¬ 
leum, is sudi'dent, which is obtained by 
immersing the heated cement articles 
in it lur a few minutes. This cheap 
coppoiMs solution may also he used fur 
old or new lium paster; old lime plaster 
must, however, lir.-t ho freed from loose 
particles of colour by washing u:K It is 
not advisable to mix the cement and 
sand at once with the copperas solution, 
as cement Ihus prepared cracks after 
drying. (Bnil-Jcr.) (7) Tar, 1 pait; 
tallow, 1; line briekdust. 1 ; the latter 
is warmed over a >ery gentle fire ; the 
tdlow is added, thun the brickdust, and 
the whole is thoroughly mixed. It 
must he applied while hut. (8) Good 
grey clay, 4 parts ; black oxide of man- 
gaue-e, (3; liinr.done, reduced to powder 
by sprinkling it with water, Oh; mixed, 
calcined, ami powdered. (0) Manganese 
iron ore, 25 parts; lime, 85; calcined 
and powdered. Both (8) and (9) require 
to be mixe l with a little sand for use; 
thrown into water, they harden rapidly. 
(10) fine, id“un sand. 1 cwt.; powdered 
quicklime, 23 lb., hone ash, 14 lb. 
Beaten up with water for u«e. (11) 
Quicklime, 5 parts; fresh cheese, 6 ; 
water, 1. The lime is slaked by sprink¬ 
ling "with the water; thereupon it is 
passed through a sieve, and the fresh 
cheese i-i added. The latter is prepared 
by curdling milk with a little vinegar, 


and removing the whey. The cement 
thu? formed is very strong; hut it 
requires to he applied immediatelv ns 
it sets very quickly. (12) Fresh curd 
as before, 1 part ; quicklime, 1 ; Iiomail 
cvment, 8. Used for joining stone 
metals, wood, &r. (13) A paste com¬ 

posed of hydraulic lime and soluble 
glass. (14) 1 glue, 1 black rosin, £ red 
ochre, mixed with least pos-iblo quantitv 
of water. (15) 4 glue, 1 boiled oil bi- 
weight, 1 oxide of iron. (16) Mix a 
handful of quicklime with 4 oz. linseed 
oil, thoroughly lixiviate the mixture 
boil it to a good thickness, and spiend 
it on tin plates in the shade. It will 
become very hard, but it can he dis¬ 
solved over a file, like common glue, and 
is then fit for use. 

■Wollaston’s.—This is a very valu¬ 
able cement fur large objects, such as 
shells, fossils, &c.: Beeswax, 1 oz.; 
resin, 4 oz.; powdered plaster-of-lViris, 
5 oz. Melt together. To use, warm 
the edges of the specimen, and use the 
cement warm. 

Wood.—(1) For wooden vessels. A 
mixture of lime, clay, and iron oxide, 
separately calcined, and reduced to lino 
powder, then intimately mixed, kept in 
a close vessel, and made up with the 
requisite quantity of water when 
wanted. (2) For wood. The following 
cement will be as hard as stone wheii 
dry, and will adhere firmly to wood. 
Melt 1 oz. resin and 1 oz. of pure yellow 
wax in an iron pan, and thoroughly stir 
in 1 oz. of Venetian red, until a perfect 
mixture is formed. Use while hot. 
(9) For cracks in wood. («) Slaked 
lime, 1 part; rye meal, 2 parts; made 
into a paste with a sufficient quantity 
of linseed oil * (6) Glue, 1 part, dissolved, 
in water, 16 parts ; when almost cold, 
sawdust and prepared chalk are stirred 
in to the required consistence ; (c) Oil 
varnish, thickened with a mixture 
of equal parts v.hite lead, red lead, 
litharge, and chalk. 

Zeiodelite.—This cement consists 
of 19 parts of sulphur, and 42 of 
powdered glass or earthenware, mixed 
thoroughly together by heating the 
sulphur. It may be used instead of 
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. .cement for uniting stones nr 
Jj ic ks, and for cementing iron roils into 
cat in stone. . 

CLEANSING, —This article om- 
traees the denning Mid scouring jmi- 
lWJ emnioyeil by dyers, recipes for 
-n-hiiicr find cleansing various things 
?,!{’coming withm tho dyer’s ait, and 
iMcripHM* for the removal of stains. 
I'jJ Whole subject i- arranged under 
aluhttbetical sub-headings. 

Brass.—(1) Wa*>h with rock alum, 
Tinileil in a strong lye iu the proportion 
of 1 oz, to a pint; polish with dry 
tripoii. (’2) The government method 
nriscnW for cleaning brass, aud in iuo 
all the United States arsenals, is 
claimed to be the best in the world. The 
pbn is to make n mixture of 1 part 
etymon nitric acid and It part *»ul- 
iihmia acid, in a stuuo jar, having also 
rwdy a pail of fresh water and a box of 
sawdust. The articles to be treated 
jtrd dipped into the acid, then removed 
into the water, and finally nibbed with 
utnlnsL This immediately changes 
them to a brilliant colour. 11 the lira-,a 
bits become greasy, it is first, dipped in 
a strong solution of potash and soda in 
xnm water; this cuts the grease, so 
that the acid has free power to act. (d) 
Rub the surface of the metal with 
rottenstone and sweet oil, then rub 
oft' with a piece of cotton flannel, and 
polish with soft leather. A solution of 
oxalic add rubbed over tarnished brass 
soon removes the tarnish, rendering the 
metal bright. The acid must he washed 
off with water, and the brass rubbed 
with whiting and soft leather. A mix¬ 
ture of muriatic acid and alum dis¬ 
solved in water imparts a golden colour 
to brass articles that, arc steeped in it 
for a few seconds. (4) First boil your 
articles in a pan with ordinary washing 
soda, to remove the old lacquer; then 
let them stand for a short time in dead 
aquafortis'; then run them through 
bright dipping ditto. Swill all acid olF 
iu clean water, and brighten the relieved 
parts with a steel burnisher, replace in . 
dean water, and dry out in beech saw¬ 
dust. Kext place your work on stove 
till heated, so that you can with diffi¬ 


culty bear your hand on articles, and 
apply pale lacquer with brush: the 
work will burn if heated too much or 
too rapidly. (5) Put a coat of nitric 
acid over the part you want cleaned, 
with a piece of rag; as soon as it turns 
a light yellow, rub it dry and the brass 
will present u very dean appearance; 
if not, repeat. (6) Oxalic add and whit- 
: and aunliid wet, with brash, 


(7) Brass instrument.},. *, ... 
monks are very much oxidized or covered 
with given rust, first wash iheni with 
strung soda and water. If not so very 
laid, this first process may ha dispensed 
with. Then apply a mixture of 1 part 
common sulphuric acid and 12 of water, 
mixed in an earthen vessel, and after- 
wants polish with oil and rottenstone, 
well scouring with oil and rotlcnzlonu, 
and using a pint* of soft leather and a 
little dry yottnnstoiiR to give a brilliant 
polish. In future cleaning, oil nnd 
ruttcustoiK* will he found huilicient. (fcS) 
Take n strip of coarse linen, Maturate 
with oil mnl powdered rottenstone, put 
round the tubing of instrument, and 
work backwards and fin wards; polish 
with dry rottenstone. Do not use acid 
of any kind, as it is injurious to the 
joints. To hold the instrument, get a 
piece of wood turned to insert in the 
bells ; iix. ill li bench vice, The piece of 
wood will also servo for taking out any 
dents you may get in the bells. ( l J) 
Oil ami rottenstone for this purpose, me, 
though very ellioacioiis, objectionable 
on noemint of dirt, on account of the 
oil finding its way to the pistons, and 
because the instrument cleaned in this 
manner ho smm tarnishes, Dissolve 
some common soda in warm water, 
shred iufin it some scraps of yellow soap, 
and boil it till the soap U all melted. 
Then take it from thu tire, and when it 
is cool add a little turpentine, mid 
sufficient rottenstone to make a stiff 
paste. Keep it in a tin box covered 
from tho air, ami if it get hard, moisten 
a. snudi quantity with water for use. 
(10) Brass or Copper.—Mix together 
1 02 . oxalic add, 6 oz. rot tens to no, ami 
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f r*z. gum arabic; all these ai'e to be 
finely powdered. Then add 1 oz. sweet 
cil and sufficient water to form the 
mixture into a paste. Apply a small 
portion to the article to be cleaned, and 
rub dry with a tlannel or washleather. 

Bronze.—(1) There has been found 
no other way of cleaning bronze statues, 
when blackened by smoke and soot, than 
that of washing with plenty of clean 
water, accompanied with mechanical 
friction; and it has been generally 
allowed, in the numerous discussions 
which have occurred on the subject, 
that even this simple treatment was 
very undesirable; because the fi iction, 
however slight, accompanying the wash¬ 
ing, destroys, or tends to destroy, the 
sharpness of the outlines ; and the sul¬ 
phurous and sulphuric acids of the pie- 
roiiing smoke would be certain to 
rapidly corrode the suiface of any 
bronze statue which is constantly being 
washed. For these reasons, the Nelson 
monument at Liverpool, was left un¬ 
touched when it was re-erected, after 
the building of the new Exchange sur¬ 
rounding it. It has been a matter of 
much debate whether the soot-blackened 
surface of a bronze statue is not mure 
pleasing to the eye, than the metallic 
lustre of a new, or newly-cleaned statue. 
(2) Weber finds that a dilute solution 
of caustic alkalies removes overlying 
dirt, and allows the green patina to 
become visible. Where the metal was 
not originally oxidized, the alkali simply 
cleanses it, and does not promote any 
formation of green rust. (0) By dip¬ 
ping fustian in soluble glass, and wash¬ 
ing it with soap directly afterwards, 
we get a fabric largely impregnated 
with silica, which will be found veiy 
well adapted for cleaning bronzes, &c. 
Samples of the material were in the 
Vienna Exhibition, and attracted some 
notice. (4) The method of restoring 
a bronze tea-urn turned black in parts 
will depend, to a great extent, on the 
metal and the colour. Clean the sur¬ 
face, first of all, with whiting and water, 
or crocus powder, until it is polished; 
then cover with a paste of graphite and 
crocus, mixed in the proportions that 


will produce the desired colour. Heat 
the paste over a small charcoal fire, jf 
the bronzing has been produced by a 
corrosive process, try painting a sola- 
tion of sulphuret of potassium over the 
cleaned metal. There are many recipe 
for bronzing, and it is impossible tosav 
which is suitable. The bronzed surface 
may be polished; but it cannot he 
bright unless the surface of the metal 
itself is polished, and then covered 
with transparent lacquer to preserve 
the brightness. 

Casks.—The acid ‘smell very often 
found in casks may be attributed to 
absorption in the pores of the wood of 
acetic and lactic acids—a very small 
quantity of either of them having power 
to communicate their principle to anv 
fermenting liquid with which they may 
be brought in contact, and Increasin'* 
very fast at the expense of the alcohol 
in the liquid, while at the same time 
causing unsoundness to a greater or less 
extent, according as the temperature of 
the atmosphere may be high or low. 
Bearing this in mind, it is of the utmost 
importance that all free acid which the 
cask may contain should be carefully 
neutralized before filling with a liquid 
so liable to change as fermenting wort. 
Cable* before filling, after being well 
washed with boiling water, should be 
allowed to cool, and then examined bv 
some responsible person as to their 
cleanliness, acidity, and probable musti- 
ness ; the cask is well smelt, and usually 
a light is passed through the tap-hole, 
so that the examiner may view the in¬ 
terior. Any cask that may smell sour 
(especially in summer weather, or when 
required for stock or pale ales) should 
be rejected, and be well treated with 
lime. This should be put into the casks 
dry, small lumps of the lime being 
broken, so that they can be easily in¬ 
serted in the bung-holes, and when 
sufficient has been put in (say, about 
4 lb. to a barrel), then about 4 gal. of 
boiling water must be added, the casks 
bunged up, and kept so for a few hours, 
occasionally rolling about. The lime 
should then be well washed out, and 
the casks steamed, and allowed to cool, 
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L CJJ they will be in a fit condition for 
containing the most delicate liquid wifch- 
Jat any injury. The hard brmvn sub¬ 
stance, which on being scraped with a 
nail leaves a white mark, so often found 
in casks, is a deposit that forms from 
the constituents of the liquid contained 
in them, and is often carbonate of lime, 
c T yeast dried, or both. When this is 
formed, the only effectual method of 
cleansing is to take out the head, and 
put it into the cooper’s hands to be well 
scraped, until every particle of the fur 
is removed. Cask-washing machines 
never remove fur or thick dry deposit 
properly; they are very convenient in 
a general way for the usual run of 
casks, hut any exceptionally bad must 
be unbended, and cleaned by hand. For 
stock ales it is a good plan to rinse 
with solution of bisulphite of lime just 
before filling trade casks. (2) With 
regard to the coating spoken of in (l) f 
it not only preserves the wood but. 
kesps it clean and sweet, and docs no 
barm at all to the beer. It takes some 
considerable time before the wood is 
cuated with such a protecting enamel. 
It occurs alike in rounds, puncheons, 
and stone squares. Formerly it was 
customary to have all vessels that were 
furred over thoroughly dressed by the 
cooper, but now intelligent coopers 
advise brewers to keep it on. (3) Illow 
sulphur fumes into foul casks by fumi¬ 
gating bellows, such as gardeners use 
when fumigating conservatories. The 
sulphurous acid formed by burning 
brimstone is a powerful purifier, and 
will not leave an unpleasant taste, being 
easily washed away. (4) Cider casks.— 
Half fill each cask with boiling water, 
and add \ lb. of pearlash, then bung it 
up, and turn over occasionally for 2 days, 
then empty, and wash with boiling 
water. (5) Scald out with boiling 
water; if the heads arc out, put. them 
over a straw fire for a few minutes, so 
as to slightly char the inside. If you 
have a steam boiler, partially fill with 
water, and admit steam through tliD 
bung-hole by a pipe down into the 
water, and so boil. (6) Vinegar casks.— 
Old vinegar barrels become impregnated 


I to such an extent with acetous sub¬ 
stances that it is next to impossible to 
render them fit for the storage of any 
other liquid. Fill the barrels with milk 
of lime, nnd let this remain in them for 
several months, then rinse out well 
with plenty of warm water, and steam 
them inside for J hour. 

Celluloid covered Mount¬ 
ings.—Rub the covered parts with a 
woollen cloth ami a little tripoli, and 
polish with a clean woollen rag. 

Chip or Straw Bonnets.—To 
Clean .—Wash in warm soap liquor, well 
brushing them both inside and out; 
then rinse in cold water, and they are 
ready for bleaching. 

To Bleach. —(1) Put a small quantity 
of salts of sorrel or oxalic acid into a 
clean pan, nnd pour on it (sufficient; 
scalding water to cover the bonnet or 
hat. Put the bonnet or hat into this 
liquor, and let it remain in it for about 
•*» minutes; to keep it covered, hold it 
down with a dean stick. l)ry in tho 
mm or before n clear fire. (2) Having 
first dried the bonnet or hat, put it, 
together with a saucer of burning sul¬ 
phur, into a box with a tight closing 
lul. Cover it over tn keep it in the 
fumes, and let it remain for a few hours. 
Tho disadvantage of bleaching with sul¬ 
phur is that the articles so bleached 
wian become yellow, which does not 
happen to them when they are bleached 
by oxalic acid. 

To Finish or Stiffen .—After cleaning 
aud bleaching, white bonnets should be 
stiffened with parchment size, Black 
or coloured bonnets are finished with a 
size made from tho beet glue, 

Straw or chip plaits, or leghorn hats 
and bonnets, may also be cleaned, 
bleached, and finished ns above. 

Coins.—Coins can be quickly 
cleansed by immersion in strong nitric 
acid, and immediate washing in water. 

If very dirty, or corroded with verdigris, 
it is better to give them a rubbing with 
the following:— 

£ oz. pure bichromate of potash. 

1 oz. sulphuric arid. 

1 oz. nitric acid. 

Bub over, wash with water, wipe dry, 
l 



Hi CLEANSING. 


anJ polish with rottenstone or chalk. 
(Lyle.) 

Copper Vessels.—(1) Lse soft¬ 
s’ip ail l rottenstone, made into a stiff 
j.-i-twith water, and dissolved by 
gently simmering in a watvr-liath. Rub 
mi with a woollen r;i g, and polish with dry 
whiting ami rottenstone. Finish with a 
leather and dry whiting. See also JJrass. 

Druggists’ Utensils. — Before 
cleaning an implement, the rind, thing 
to consider is wnether the article you 
are about to wash is worth the chemical 
you will have to waste* upon it. If not, 
then throw it away; if otherwise, the 
chemicals arc not wasted. Do not count 
the labour, a-> it would be the same 
even if merely washing with water. On 
any article U'O water rir-d—pure water, 
or an pure as it rum* from the hydrants 
and next to that soap. I place water 
rind, as it ought to be, in an apothecary’s 
shop. Other people pi ice soap first; 
but soap is incompatible with a great 
many chemicals employed in a drug 
store, and in some cases had better be 
left out altogether. Water will dissolve 
out mod iodide^., nitrates, sulphates, 
chloride-, Ac., with which Minp is inenm- 
p itihIc. even if they are incorporated 
with fatty substances, as in ointments. 
We hive known clerks to d.v-li soapsuds 
right into a graduate that lias contained 
tincture of iron, or solutions of lead or 
lime, and then have a graduate more 
dillicult to wash out than before, while, 
if they had used water alone, it would 
have been cleansed. 

Cheapness is the thing to be desired 
in washing paraphernalia. Some drug¬ 
gists use powdered pumice, sawdust, 
fraud brick, shut, wire and paper, solu¬ 
tions of soap in diluted alcohol, and of 
caustic potash In water, turpentine, 
ammonia, benzine, alcohol, ether, chloro- 
f 'rm, hot water, anil hydrochloric, nitric, 
and sulphuric acids. Some of the above 
are to be recommended, and others are 
not; for instance, powdered pumice is 
an excellent thing for scouring wedg- 
wood mortars and brightening spatulas. 
It is also useful when introduced into 
bottles on piper and a bent wire em¬ 
ployed for scouring. 


Dry sawdust is good for removing 
grease from mortars nnd spatulas after 
ointments have been made, and in soak¬ 
ing up oil and paint from floors when 
spilled. SaDd brick is useful in scouring 
spatulas. Shot for washing bottles I do 
not recommend, not so much from fear 
of lead poisoning, but because there are 
better methods for the same purpose 
and less expensive. Shot that has been 
thrown into a greasy bottle becomes 
coated with fat, and is unfit for further 
use, as it will only dirty the next bottle 
it is thrown into. The shot itself, when 
once dirty, is hard to clean, and had 
better be thrown away, A very handy 
instrument is the bent wire and paper. 
With a good steel wire bent into proper 
shape, and introduced into bottles, we 
can accomplish wonders. A piece of 
newspaper, moistened and sprinkled with 
powdered pumice, will scour out of a 
bottle all dirt of a resinous character. 
If the bottle has contained any solutions 
of iron salts, use hydrochloric acid. A 
bottle that lias contained lime water, or 
in which lime has deposited, is most 
readily cleansed by hydrochloric acid. 
The same is true of oxide of zinc when 
used in a mortar for making ointments. 
A mortar, after zinc ointment has been 
prepared in it, if washed ever so much 
with soap and water, still causes a little 
water dropped into it to run into 
globules, showing the presence of zinc 
or other substance in the mortar. A 
few drops of muriatic acid dropped into 
it will remedy this, forming chloride of 
zinc, a very soluble salt. 

Nitric acid will best cleanse a vessel 
that has contained lend solutions, as the 
other acids form insoluble lend com¬ 
pounds. Carbonate of soda put into 
iish-oil or cod-liver-oil bottles, and 
allowed to stand a few hours, will 
cleanse them perfectly. A solution of 
crude potash is an excellent thing to 
keep on hand, as it is to be preferred to 
alcohol, ether, benzine, or chloroform, 
in cleaning vessels that have contained 
resins, such as liquid sty rax, to lu, 
benzoin, and all dirt of a resinous 
character; it is also useful in cleaning 
vesiels which have contained Prussian 
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Hoe Alcohol is useful in removing 
chlorophyll- For ether and chloroform 
j' kive no use, as they are too volatile 
Tid m expensive. 

* Hot water for grease xs not to lie 
recommended, because it is not handy 
;■ get, and it only melts the grease, 
50 j causes it to float oil its surface, and 
,vheu the water is poured out of the 
vessel the fat will still adhere to its 
jllee and have to lie washed off with 
juip'nnd water. Turpentiue is useful 
in removing tar, wax, or resin. I never 
have had enough success with ammonia 
tii recommend it. It destroys paint it 
put oa counters or shelving, and makes 
windows look smeary. The only thing 
it is good for is to neutralize acids that 
may have fallen on clothing. Oxalic 
acid will temporarily remove tannate of 
iron stains. Use whiting, or better, 
precipitated chalk on your plated show 
ra-es, and rottenstone on brass work. 
A chamois skin is good to brighten up 
tilings with, but a new one scratches, 
and an old one, if washed, is hard and 
stiff. 

And now wo oolite to the last, but not 
least important, mid that is the bauds ; 
all the above solvents and detergents 
will do for the hands if used in modera¬ 
tion, and then immediately removed 
with clear water. (A. Wetterstriim.) 

Engravings. — (1) I’> winning 

these to bo mounted, proceed in the 
following manner. Out a stale loaf in 
half, with a perfectly clean knife; pare 
the crust away from the edges. Place 
the engravings on a flat table, and rub¬ 
bing the surface with the fresh-cut 
bread, in circular sweeps, lightly hut 
firmly performed, will remove all super¬ 
ficial markings. Soak the prints for a 
short time in a dilute solution of hydro¬ 
chloric add, say 1 part acid to 100 of 
water, anil then remove them into a 
vessel containing a sufficient quantity 
of clear chloride of lime water to cover 
them. Leave them here until bleached 
to the desired point. Remove, rinse 
well by allowing to stand an hour in a 
pan in which a constant stream of water 
is allowed to flow, and finally dry off 
by spreading on clean cloths. Perhaps 


may require ironing between two sheets 
of clean paper. (-) Put the engraving 
on a smooth hoard, cover it thinly with 
common salt finely pounded; squeeze 
lemon-juice upon the salt so as to dis¬ 
solve a considerable proportion of it; 
elevate one end of the board, so that 
it may form an. anglu of about 45° or 
50° with the horizon, l'mir on the 
engraving boiling water from a tea¬ 
kettle until the salt and lemon-juice be 
al! washed off; the engraving will then 
be perfectly clean, and free from stains. 
It must be dried on the board, or on 
some smooth surface, gradually. If 
dried by the fire nr the sun it will bo 
tinged with a yellow colour. (3) Hydro¬ 
chloric acid, oxalic acid,or eau de JavellB 
may be employed, weakened by water. 
After the leaves (if it be a book) have 
by this menus been whitened, they 
must be bathed again in a solution of 
sulphate of soda, which will remove .all 
the chlorine, and leave the leaves white 
awl clean. They will, however, have 
lust all firmness of texture, owing to 
the removal of the size from the paper. 
It will, therefore, be advisable to give 
a bath of gelatine and alum made with 
boiling water, to which may be added a 
little tobacco, or nny other simple sub¬ 
stance to restore the tiul. of the now ton 
white paper. (4) Immerse each mil¬ 
dewed sheet separately in a solution 
made in the proportions of 4 lb. chloride 
of lime to a pint of water. I.et it stand, 
with frequent stirring, for 24 hours, 
and then strain through muslin, anil 
finally add 1 qt. water, llildew and 
other stains will be found to disappear 
very quickly, and the sheets must then 
be passed separately t hrough clear water, 
or the chloride of lime, if left in the 
paper, will cause it to rot. Old prints, 
engravings, and every description of 
printed matter may be successfully 
treated in the same manner, (5) “ I 
have in my time cleaned many hundreds. 
The plan which I adopt is as follows :— 
I place them, one or two at a time, in 
a shallow dish, and pour water over 
them until they are completely soaked 
or saturated with it. I then carefully 
pour off the water, and pour on to the 
X 2 
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trine- a solution of chloride of lime 
(1 part liquor calcj-, chlorate, to 119 parts 
of water). A- a general rule, the stains 
disappearif h y magi c. bnt occasionally 
they are obstinate. When that is tile 
case, I pour on the spot pure liqiwr 
Calais chlorate, and il' thit does not 
succeed, I add a little dilute nitio- 
muriatic acid. I hire never had a print 
which has not sin cumhed to this treat¬ 
ment—in fact, as a rule they become 
too white. As soon as they are clem 
they must be carefully washed with 
successive portions of watei until the 
whole of the chlorine is pot rid of. They 
should then he placed in a very weak 
solution of isinglass or glue, and manv 
collectors colour this solution with 
coiTee-grmmds, Ac,, to give a yellow 
tint to the print. They should be dried 
between folds of blotting-paper, either 
in a press or under a heavy book, and 
linally ironed with an ordinary ilat-irnn 
to restore the gloss; pi icing clean paper 
between the iron and the print. Grease 
stains are much more difficult. I find 
benzine hast. Small gieasa spots may 
he removed by pnwileivil French chalk 
being placed over them, a piece of 
clean blotting-p iper over the chalk, 
and a lint iron over that.” (K. An¬ 
drews.) ( 1 1) Mildew often arises from 
the piste Used to attach the print. 
Take a solution of alum of medium 
strength and brush on back and face of 
tlie engraving 2 or 3 coats, then make 
the frame air-tight by pasting a strip uf 
paper all round the inside of glass, 
leaving about d in. overlapping (taking 
care not to paste the paper on the glass, 
so as to be seen from the front), then | 
place vour glass ill frame, take tiie over- 
lapping piece and paste tu side nt' re¬ 
bate; place your picture in position, 
Spring back hoard in, and then place a 
sheet of strong piper (brown) on the 
table, damp it, and paste round back of 
frame, lay it on to the paper, leave to 
dry, cut tevel. If this does not answer 
there will be no help for it, but dust 
oft' as the mould accumulates. Do not 
brush on surface with the alum if the 
engraving is coloured, hut several coats 
on the back, (7) A plan recommended 


by Wm. Bi ooks is to get a dish or china 
tray a little larger than the engraving 
to be operated upon ; if smaller, then- 
is a great risk of tearing and damaging 
the engraving. The bleaching a (rent 
Hoed is Holmes’ ozone bleach, ^he 
strength preferred is 1 pirt bleach to 
10 of water, well shaken up before 
pouring into the dish. A much stronger 
solution can he used (say 1 in 5), hut 
the weaker it is the easier is its removal 
from the paper afterwards. The engrav¬ 
ing is immersed in the solution face up¬ 
wards, avoiding bubbles. The only 
caution to be observed is that the sodden 
engraving is somewhat rotten, and needs 
caieful handling. If the engraving be 
only slightly stained, J hour will suffice 
to clean it, but if quite brown it mav 
lequire f hours. After all the stains 
are removed, mid the paper has regained 
its whiteness, pour the solution back 
into the bottle, us it can be re-used till 
it becomes discoloured; fill up the dish 
with water, changing frequently for 
about 3 hours, or place it in running 
water. When the engraving is sulii- 
ciently washed, it can be token out, 
blotted oil', and hung up to dry. When 
quite dry, it may he ironed on the back 
with a warm fiat-iron, which must not 
be too hot. (Brit. Jl. Photon.) (8) If 
the engravings are very dirty, take two 
parts of common salt and ono part 
common soda, and pound them together 
until very fine. Lay the engraving ou 
a board, and fasten it with drawing- 
pins, and then spread the mixtmo dry 
equally over the surface to be cleaned. 
Moisten t lie whole with warm water 
and a little lemon-juice, and, after it 
has remained about a minute, or even 
less, tilt the board up on its end, and 
pour over it a kettleful of boiling water, 
being careful to remove all the mixture, 
and avoid rubbing. If the engraving is 
not very dirty, the less soda used the 
better, as it has a tendency to give the 
engraving a yellow hue. 

Feathers.—(1) To clean feathers 
from their own animal oil, steep them 
in 1 gal. of water mixed with 1 lb. of 
lime, stir them well, and then pour 
off the water, and rinse the feathers 
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it) cold spring water. To clean feathers 
ftuB dirt, simply wash them m hot 
lr iter with soap. Itinse them m hot 
ter. (2) To clean white ostrich 
feathers: 4 oz. white curd soap cut 
small, dissolved in 4 pints water, rather 
, , j a a Pasin. Make the solution 
iii'tii a lather by heating it with birch 
j s ur wires. Introduce the feathers 
ami rub well with the hands for 3 or ti 
minutes. After the soaping, wash in 
clean water as hot as the hand can 
bar. Shake until dry. (3) Slightly 
fml'ten the soiled feathers with warm 
water, using a camel’s-hair brush. 
Jmit raise each feather with a flat 
piece of wood or paper-knife, and clean 
them with spirits of wine. Dry with 
iilaster-of-Paris, and afterwards brush 
them carefully with a dry camcl’s-hair 
brush. (4) Make a strong solution of 
salt in water, saturate a large and 
thick cloth with it. Wrap the bird 
up in the damp cloth iu ns many folds 
as you can, not disarranging the 
plumage. Look at the Idl'd in d hours, 
and if not long dried on the blood will 
he soft ; if not soft, keep it in the cloth 
longer, and re-wet it. When soft, rub 
nut with gentle pressure, putting some¬ 
thing hard under each feather with 
blood on, and rubbing with the back of 
a knife. Of course each feather must 
he done separately. (5) Col. Wragge 
treated the soiled plumage of alba¬ 
trosses, Cape petrel, &c., by simply 
washing the feathers iu rain water, 
after the process of skinning, aiul then 
laying a thick mixture of starch and 
water over tho portion to be cleansed. 
Next he laid the birds aside, and left 
them till the plastering of starch bad 
become thoroughly dry. He then re¬ 
moved the dry plaster by tapping it, and 
found that the feathers had become much 
cleaner. Old specimens may he cleaned 
in this way. Feathers may be “ set ” 
by just arranging them naturally with 
a needle or any pointed instrument. 
(6) White. — Dissulve 4 oz. of white 
soap in 2 qt. of boiling water; put it 
into a largo basin or small pan, and 
beat to a strong lather with a wire 
egg-beater or a small bundle of birch 


twigs; use while warm. Hold the 
feather by the quill with the left hand, 
dip it into the soap liquor and squeeze 
it through the right hand, using a 
moderate degree of pressure. Continue 
this operation until the feather is 
perfectly clean and white, using a 
.second lot of soap liquor if necessary. 
Itinse in clean hot water to take out 
the soup, and afterwards in cold water 
in which a small quantity of blue has 
beeu dissolved. Shake well, and diy 
before a moderate lire, shaking it occa¬ 
sionally that it may look full and soft 
when dried. Before it is quite dry, 
curt each fibre separately with a blunt 
knife or ivory paper-folder, 

Coloured .—Those are to be cleaned, 
and rinsed in warm and cold water, as 
above, but not rinsed iu blue water. 
Coloured feathers may also be cleaned 
in a mixture of 1 part fresh gal) and 
3 of lukewarm water, washing them in 
this mixture in tho same manner ns in 
tho soap liquor. But they will require 
more rinsing when done by this method, 
in order to take oil' all smell of the gall. 
Dry ami curl as before. 

Grebe .—Carefully take out the lining, 
and wash with warm water and soap, 
as directed for white ostrich feathers, 
but do not shako them until they are 
quite dry. Before re-making, carefully 
repair any rents there may be in tho 
skin. 

To purify Feathers for Beds, Pillows, 
fc .'—Prepare a quantity of lime water 
in the following manner: Well mix 
1 lb. of quicklime iu each gal. of water 
required, and let it stand until nil the 
undi.ssolvod lime is precipitated, as a 
line powder, to the bottom of the tub 
or pan, then pour of!' the clear liquor 
for use. The Dumber of gallons to he 
prepared will, of course, depend on the 
quantity of feathers to he cleaned, 
l’ut the feathers into a clean tub, pour 
tho lime water on them, and well stir 
them in it until they all sink to the 
bottom. There should then be sufficient 
of the lime water to cover them to a 
depth of 3 in. Bet them stand in this 
for 3 or 4 days, then take them out, 
drain them in a sieve, and nfteiwards 
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well WJ 3 H and rinse them in clean 
water. Dry on nets having a mesh 
ali-jivt the same size as a cabbage net; 
shake the nut occasionally, and the dry 
feathers will fall through. When they 
arc dried, boat them well to get rid of 
the liu-t. It will take about 3 weeks 
to clean and dry a suflident quantity 
fur a beL This process was awarded 
the prize c-iiered by the Society of 
Art i. 

iFire arms.—(l) A good and simple 
wav of cleaning and recolouring the 
barrels ani other metal parts of a 
double-barrel shot gun which are quite 
ruNty. Take the barrels from the 
stock, and put them in clean cold water 
five from gritty matters. Attach the 
Lni-.ii to the washing rod, and out 
all adhering powder and residue:,; next 
take tow an -1 wash until the barrels 
are quite dean. If the parts have 
netted, it will be necessary to ti«e a 
little emery flour. Dry the barrels 
with clean cotton rags, rubbing until 
the metal feds warm. Plug the ports 
and muzzles securely, then cleanse the 
outride parts with a strong alcoholic 
solution of caustic potash, aided, if 
necessary, with a little emery flour and 
a soft rag. Ilin.-e thoroughly in water, 
dry thoroughly, warm, and while warm 
rub over every part with the following 
preparation: pure (dry) zinc chloride 
1 ox .; nitrate of antimony } oz .; olive 
oil 2 oz.; well rubbed down into a 
smooth uniform paste. After 4 hour’s 
exposure, rub off excess of this paste, 
and polish with clean soft rags. In 
warming the metal, avoid overheating 
it so as to injure the temper. (2) In 
the volunteer service there are several 
fluids used, which are composed of 
either turpentine, naphtha, petroleum, 
benzine, or gasoline, about ODe-third, 
or according to fancy, with Bangoon 
oil. But the instructions to the troops 
are—a damp rag, flannel or tow, is all 
that is required to clean the barrel 
out 5 if much water is used, it is liable 
to run into the action. The butt should 
be raised when washing out. After 
■washing out and drying, an oily rag 
or flannel to be used. On many occa¬ 


sions the oily material will he found t u 
be etBcacious, without the previous Uf» 
of water, (3) Easy method of cleaning 
guns and rifles when leaded.—If n 
muzzle-loader, stop up the nipple or 
communication hole with a little war 
or if a breech-loader insert a cork in 
the breech rather tightly; next pour 
some quicksilver into the barrel, and 
put another cork in the muzzle, then 
proceed tr> roll it up and down the 
band, shaking it about for a few 
minutes. The mercury and the lead 
will form an amalgam, and leave the 
barrel as clean and free from lead as 
the first day it came out of the shop. 
The same quicksilver can be used re¬ 
peatedly by straining it through waili- 
leather; for the lead will be left behind 
in the leather, and the quicksilver will 
be again lit fov use. (4) If the barrels 
have become leaded, wet the tow on 
the rod with spirits of turpentine, as 
the latter enjoys the property of re¬ 
moving any leading almost equally 
with quicksilver. Newark’s gun-clean¬ 
ing composition also answers admirably 
for this purpose, and prevents rust. 
Paraffin will also be found useful where 
neither of the foregoing can he obtained. 
Never touch the grooves of a rifle with 
emery, as it will dull their edges, and, 
consequently, affect the shooting power. 
(Land and Water.') 

Floors.—(1) Take some clean, sifted, 
white or silver sand, and scatter it on 
the floor. Dissolve I lb. American 
potash or pearl ash, in 1 pint of water, 
and sprinkle the sand with this solu¬ 
tion. Have a pail of very hot water, 
anil well scrub the boards lengthwise 
with a hard brush, and use the best 
mottled soap. Change the water fre¬ 
quently. This is the best way to scour 
and whiten boards. The potash, if 
applied as directed, will take out all 
stains. Ink stains may be removed 
from boards by using either strong 
vinegar, or salts of lemon. (2) The 
following will be found useful in clean¬ 
ing and restoring colour to wooden 
floors 1 part calcinated soda allowed 
to stand f hour in 1 part slack lime, 
then add 15 parts water, and boil. 
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Qnreail the solution, thus obtained, upon 
& floor with a rag, and after drying, 
™b with hard brush and fine sand and 
ff ater. A solution of 1 part concen¬ 
trated sulphuric acid and 8 parts water 
W IU enliven the wood after above 
application. When dry, wash and was 
the floor- 

Pur.—(1) Soap or water will spoil 
jt. Get some clean common whiting— 
powdered, and plenty of ifc—put it in 
a damp place for a day or so, but on no 
account let it get wet; rub it into the 
far with the hand, and don’t he afraid 
to rub it. Now let ifc stop till nest 
day, give it another good rubbing, then 
shake out all the ivhifciog you can, and 
give it a good brushing with a clothes- 
brush. It wiU now be pretty clean, 
except the skin at the bottom of the 
fur. To remove the dirt from thence 
get the fur over the back of a chair, 
and use the point of the clothes-brush 
very briskly, at the same time giving a 
short pud’ of wind every time you give 
a stroke with the brush.' With a little 
patience you will remove every trace 
of whiting, grease, or dirt, Lastly, 
pour a little spirits of wine on a plate, 
dip the point of the clothes-brush in 
this, and lightly pass it over tho fur; 
move the brush the same way as the 
fur runs. (2) Take equal parts of 
Hour and powdered salt (which should 
be well heated m an oven), and 
thoroughly rub the fur. It should 
afterwards be well shaken, to free it 
from the flour and salt. (3) Lay the 
fur on a table, and rub it well with 
bran made - moist with warm water. 
Rub until quite dry, and afterwards 
with dry bran. The wet bran should 
be put on with flannel, and the dry 
with a piece of book muslin. (4) 
Thoroughly sprinkle every part with hot 
plaster-of-Paris, and brush well with a 
hard brush. Then beat it with a cane, 
comb smooth with a wet comb, and 
press carefully with a warm iron; 
when dry, shake out all loose plastcr-of- 
Paris. 

Gas Chandeliers. — Very few 
chandeliers are gilt; they aro bur¬ 
nished and lucquere& with yellow lac¬ 


quer. Proceed as follows, whether gilt 
or lacquered: Take the chandelier to 
pieces, and boil in strong soda ley for a 
few inmates, brush over with a soft 
brush, pass it through a strong solu¬ 
tion of cyanide of potassium (a deadly 
poison), wash through a tubful of 
boiling water, dry in dean sawdust, 
wipe up bright with a washleathcr, 
and relucqucv. 

Gilt Mountings.—Gilt mount¬ 
ings, unless carefully cleaned, soon lose 
their lustre. They shuuld not be 
rubbed; if slightly tarnished, wipe 
them off with a piece of Canton flannel, 
or, whcit is better, remove them if 
possible, and wash in a solution uf ^ oz, 
of borax dissolved in 1 lb. of water, 
and dry them with a soft linen rag; 
their lustre may be improved by heat¬ 
ing them n little, and nibbing with it 
piece of Canton flannel. 

Gilt Picture Frames.—(1) Fly- 
marks can bo cleaned ofi’ with soap and 
water used sparingly on end of finger 
covered by piece of rag. When all 
cleaved ol>‘, rinse with cold water, and 
dry with chamois leather; next buy a 
pound (id.) of common size, and 2 
penny paint pans. Boil a little of the 
sine in one of the pans with as much 
water as will just cover it. When 
boiled, strain through muslin into dean 
pair, and apply thinly to frames with 
camel-hair brush (called technically a 
<£ Jabber,” and costing (W. to Is. each). 
Take care you do not give the frames 
too much water and “elbow grease.” 
On no account use gold size, as ifc is 
used only in regilding, and if put on 
over the gold would make it dull and 
sticky. (2) Dissolve a very small 
quantity of salts of tartar in a wine 
bottle of water, and with a piece of 
cotton wool soaked in the liquid dab 
the frames very gently (no rubbing on 
any account, or you will take off the 
gilt), then stand up the frames so that 
water will drain away from them con¬ 
veniently, and syringe them with clean 
water. Care must be taken that the 
solution is not too strong. (3) If new 
gold frames are varnished with the best 
copal varnish, it improves their appear- 
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r„nce c.insitlt-r.ibJv, ruiil fiy-marks can 
thi'ii Lft washed rdf carefully with a 
spnnje. Tiic frames aho ].>fc many 
zhuvs lnntrvr. It al=n improves old 
frani'*? to rarni-h them with it. (4) 
l Jilt frames may he cleaned by simply 
washing them with a small sponge, 
meisteii'"! with hot spirits nf wine or 
oil of turpentine, tin- sponge only to be 
sufficiently wet to take oli' the dirt and 
dy-in arks. TJu?}’ahuuld not afterwards 
1 i wiped, but left to dry of them- 
Ires. (5) Old ale is a good thing to 
iah any gilding with, as it acts at 
ee upon the fly-dirt. Apply it with 
-nft lag; but for the ins and outs of 
*ved work, a brush is necessary; wipe 
learly dry, and don’t apply any water, 
us will you leave a thin coat of the 
tiuotH isinglass of the finings on the 
i of the work, which will prevent 
foil owing flies' faeces from fastening 
he frame, as they otherwise would 

Glass.—(1) To clean glass in frames, 
en the latter are covered or otherwise 
Finished that water cannot be used, 
sten tripuli with brandy, rub it on 
glass while moist, and when dry 
oil’ with a silk rag; to prevent the 
turd injuring the cloth oa the 
u-r strips of tin beat to an 
M*t these wi the Lame with one 
m the glass; when the frames 
of a character that will not be 
■ed by water, rub the glass with 
r containing a little liquid ain- 
3, and polish with moist paper. 

133 bottles.—(2) If vessels are oily 
u-nvi.se greasy, they should not be 
3 d with water, hut wiped with 
iow, or a dry dirty cloth, so as to 
vh as much grease as possible. By 
png the doth for oue that is clean, 
easel can be wiped until all traces 
:.m‘ disappear. (3) A strong solu- 
if an alkali, such as pearlash, may 
°d, whereby the removal of the 
is materially facilitated. (4) If 
be soiled by resin, turpentine, 
mushes, &e., it should he 
r a strong alkaline solution, 
by means of the wire and 
' the alkali fail to act, a 


little sulphuric add may be employed 
with advantage. The latter add will 
also be found advantageous in removing 
pitch and tar from vessels of gi as3 
Nitric or sulphuric acids may be em¬ 
ployed to clean flasks which have con¬ 
tained oil. (H) A correspondent of the 

Philadelphia Photographer says“ p (J 
clean a silver-bottle, pour in a strotur 
solution of cyanide; shake a few time* 
pour out, nnd rinse with water 2 or ;; 
times, and your bottle is perfectly 
clean. Keep the solution, and filter 
and strengthen wheu required. By 
doing this you can sun your bath 
better in 2 hours than in a week's ex* 
posure in the dirty black bottles photo¬ 
graphers appear to delight in." ( 7 ) Jt 
would be easy for a practical brush- 
maker to construct a brush, in the form 
of a hollow cone, which would reach 
the bottom of bottles; but the difficulty 
would be to get it into the bottle 
without spoiling it (the brush). A 
brush composed of n single bundle of 
Jung hairs (something like a painter's 
sash-tool) with the bristles cut some¬ 
what tapering, should answer the pur¬ 
pose. The buttle must, of course, he 
turned round with the hand, to bring 
every part into contact with the brush. 

(8) Lead shot, where so used, often 
leaves carbonate of lead on the internal 
surface, and this is apt to be dissolved 
in the wine or other liquids afterwards 
introduced, with poisonous results ; and 
particles of the shot are sometimes 
inadvertently left iu tho bottle. Ford os 
states that clippings of iron wire are a 
better means of rinsing. They are easily 
had, and the cleaning is rapid nnd com¬ 
plete. The iron is attacked by the 
oxygen of the air, but the ferruginous 
compound does not attach to the side 
of the bottle, and is easily removed in 
washing. Besides, a little oxidized iron 
is not injurious to health. Fovdos found 
that the small traces of iron left had 
no apparent effect on the colour of rod 
wines ; it had on white wines, but very 
little ; but he thinks it might be better 
to use clippings of tin for the latter. 

(9) Take a handful of common quick¬ 
lime, such as bricklayers use, and a 
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of common washing soda 5 boil 
item in a large kitchen iron saucepan 
/ ff iich will only be cleaned, not 
ilaroaged, by the process). When cold, 
rie fluid will be snap lye; put this into 
the vessel you want to clean with some 
small pebbles or shot 5 make it warm 
rtYou can, and shake up or let it soak 
according to the nature of said vessel. 
ilO) Glass vessels are cleaned with 
c 3 n! or shot, which axe objectionable, 
iirpsum without silicate, marble, 
tonUd bones, are preferable. Sul¬ 
phuric acid and bichromate mixed, arc 
best to free porcelain and glass from 
organic matter. (Eng. Jfech.) 

Ml) Glass bottles which havo con¬ 
tained petroleum.—Wash with thin 
milk of lime, which forms mi emulsion 
with the petroleum, and removes every 
twee of it; by washing a second time 
j with milk of lime and a small quantity 
* of chloride of lime, even the smell may 
be so completely removed ns to render 
the vessel, thus cleansed, fit for keeping 
beer in. If the milk of lima bo used 
warm, instead of cold, the operation is 
rendered much shorter. (Ding. I J ul .,//.) 

Ghws globes.—(9) Hub inside with a 
little wet pumice-powder ou a cloth, 
and in 2 minutes you would not know 
that they were not newly purchased. 
The best way to cleanse dirty glass of 
all kinds is to put a small quantity of 
spirits of salts (hydrochloric acid) iato 
* a basin of water, and to place the dirty 
articles in the liquid for a few minutes, 
when it will be found that the glass is 
clean, and only requires drying. If 
very dirty, the globes may require to 
stay in the liquid a little longer. This 
plan is very useful for cleaning the 
pendant drops of glass chandeliers, 
water bottles, &c., as no soap is required. 
Care must be taken not to drop the un¬ 
diluted spirits of salts on the clothes or 
hands. 

Photographic glass plates.—( 10 ) 
One of the most powerful—if not, 
indeed, the most powerful—detergents 
for refractory plates is the mixture of 
sulphuric acid and bichromate of potash 
recommended by Carey Lea some years 
ago. It is especially useful with glasses 
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which have been frequently med, or 
which from the nature of the treatment 
they have undergone resist the action 
of both acids and alkalies completely. 
Its utility is dependent upon the powerful 
action of chromic acid upon organic 
matter, and we have never yet met 
with a plate which did not succumb to 
its treatment. One precaution is neces¬ 
sary in using it, however; it must be 
carefully removed from the glass by 
copious washing as soon na possible after 
it has done its duty. If allowed to 
soak for some time, as is frequently the 
practice, the plates appear to absorb 
the solution (the penetrating power of 
which is extraordinary), or an insoluble 
compound becomes firmly attached to 
the surface anil stcilfastly refuses to be 
displaced. Though generally invisible, 
it results in a peculiar mottled appear¬ 
ance between the glass and the developed 
film which entirely ruins the picture. 
Wc recently treated a number ofplnt.es 
which iiad become useless from this 
cause with various detergents, including 
acids as well as alkalies, but to no 
purpose; friction with various abrading 
powders failed to remove the defect, 
nnrl we were well-nigh compelled to 
give it up. Remembering, however, 
that cyanide of potassium has been 
utilized by carbon printers for the pur¬ 
pose of reducing the strength of over¬ 
printed proofs—which it does by virtue 
of its action upon the insoluble com¬ 
pounds of chromium—wc resolved to 
try its elHcacy on our refractory plates, 
when all the mottling disappeared as if 
by magic. Those amongst our readers 
who dare to fly in face of all that has 
been lately written upon the dangers 
attending cyanide and bichromate of 
potash have here u “ wrinkle.” Surely 
those who have dared bichromate will 
not fear the minor dangers of cyanide. 
(Brit. Jl. Phot.) ( 1 L) A cream of 
tripoli powder and spirits of wine, with 
a little ammonia added, is a very good 
solution for cleaning glass plates. Old 
collodion is also very good; it should 
be thinned down with an equal bulk of 
spirits of wine; add an excess of iodide 
of potassium, and shake till the solution 
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is saturated. Caustic potash is very remove all traco of grease. Sulnh ■ 
good ; so is carbonate of soda. If the acid should bo added to water or vral* 
plates he new, and covered with little tn sulphuric acid, very gradoallv“ 
gritty particles which do not come off (Thos. II. Powell.) ' ’' 

on the application of potash, Lhoy I’ainl stains on glass_(15) America 

may be removed with nitric acid, potash, ii parts; unslakud lime 1. K. 
(12) Methylated spirits, waslilcathor, this on with a stick, letting it remain 
and plenty of “ elbow-grease.” (Id) At for some time, and it will remove 
a recent meeting of the American I.y- cither tar or paint. (Ill) Common 
coum of Natural History, I)r. wills washing soda dissolved in water, let 
suggested a method for cleaning greasy it soak a while—if put thick onsaydo 
beakers and photographic glass plates, minutes—and then wash off. If it Jo es 
which must at once commend itself to not remove, give it another application 
nil practical chemists and photographic Glass windows. — (17) Procure j 
operators. lie takes a dilute solution waslilcathor of convenient size and 
of permanganate of potash, and pours some “ papcr-lmnger’s ” canvas. Two 
in enough to wet the sides of the vessel yards, divided into three pieces, will 
to lie clonned. A film of hydrated lie a nice size to work with. Have the 
manganic oxide is deposited, which is cut sides hemmed, and they will last a 
then rinsed with hydrochloric acid, long while. When it is desired, use 
Chlorine is formed, which acts in the one; boll or soak for an hour or so in 
nascent state oil the organic metier, a solution of soda and water to got out 
which becomes readily soluble. The the “dross”; then wring out, aud 
permanganate solution can lie used nose in as many courses of clean water 
again and again till its oxidizing power ns you like; thou partially dry(prao,- 
is exhausted. (1(1) Dissolve 15 gr. of tioo will enable you to judge), fold to a 
iodide of potassium in 5 oz. of water convenient sizu, and it will bo ready 
and 5 oz. of alcohol, afterwards adding for use. The soda solution will now ha 
!1 gr. iodine and enough whiting or cool enough for the leather (if too hot 
rot tens tono to make a creamy paste, it will shrivel the leather); wash in 
Hub a little of this on the glass with a the same manner, and wring superfluous 
rag until clean, then polish with a moisture out; then wash the glass 
cloth. (J. Hughes.) thoroughly with it and plenty of elbow 

Glass slides.—(Id) “Iliad tried pro- grease, and polish off with tile canvas, 
viously to remove the hardened balsam (1H) A very effective agent in cleaning 
in many ways, and had succeeded fairly glass is a dilute solution of fluoric acid, 
with a mixture of prepared chalk, To tliis is sometimes added a small 
methylated spirit, aud liquid minimum, quantity of some other aeid, either sul- 
but found this objectionable because if phuric or hydrochloric. The glass, 
was such a dirty job. I now simply after being washed witli this, must im- 
wavin the slides ovur a flume, and push mediately be well washed with clean 
oil' the covers into strong sulphuric water. Fluoric acid must be carefully 
acid (oil of vitriol), and leave them handled, as before dilution it will cause 
therein for a short time; when clean, painful sores if allowed to come in eon- 
drain off, and rinse with a little fresh tact with the hands and to dry on them, 
aeid, and finish off by washing well in It corrodes glass, which causes its 
water. As much balsam as possible is cleansing power, so that the strong 
removed from tiro slides by scraping acid should not he kept in a glass or 
with a knife, nml then sulphuric acid is glazed bottle or jar, but in a bottle of 
rubbed upon them with a glass rod. guttapercha or similar material. 

They are then well washed. If neons- Gloves. —Kid.—(1) Make a strong 

sary, a finishing touch mny he given lather with curd soap aud warm water; 
with a warm solution of washing soda lay the glove flat on a board, the 
or methylated spirit and ammonia, to bottom of u dlsb, dr other unyielding 
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surface: dip a piece of flannel in the 
lather ami well rub the glove with it 
till all the dirt is out, turning it about 
so as to clean it all over. Dry in the 
sun or before a moderate fire. When 
dry they will loolr like old parchment, 
and should he gradually pulled out anil 
stretched. (2) Have a small quantity 
of milk ill a cup or saucer, and a piece 
of brown Windsor or glycerine snap in 
another saucer. Fold a dean towel or 
other cloth 3 or 4 times thick, and 
spread the glove smoothly on the cloth, 
Dip a piece of flannel in the milk, and 
rub it well oil the soap. Hold the glove 
firmly with the left hand, and rub it 
with the flannel towards the fingers. 
Continue this operation until the glove, 
if white, appears of a dirty yellow; or 
if coloured, until it looks dirty and 
spoiled, and then lay it to dry. Gloves 
cleaned by this method will be soft, 
glossy, and elastic. (3) French method : 
Put the gloves on your hands and wash 
them in spirits of turpentine until they 
are quite clean, rubbing thorn exactly 
as if washing your hands; wheu 
finished, hang thorn in a current of air 
to dry and to taka oil' the smell of the 
turpentine. (4) Eau do Javelle, 133 
parts; ammonia, 8; powdered soap, 
200; water, 150. Make a soft paste, 
and use with a flannel. 

Washleathor.—(5) Tnko out the 
grease spots by rubbing them with 
magnesia or with cream of tar. Then 
wash them with soap dissolved in water 
as directed for kid gloves, and after¬ 
wards rinse them, first in warm water 
mid then in cold. Dry in the gun, or 
before the fire. 

All gloves are better and more 
shapely if dried on glove trees or 
wooden hands. 

Gold.—(1) To remove the brown 
tarnish from coloured gold, take a piece 
of tissue-paper damped in liq. ammonia:, 
gently rub the gold till the tarnish dis¬ 
appears, then wash off carefully with 
soft brush, soap, and water, dry in 
sawdust nr before the lire; if tin’s is 
not sufficient, entrust the article to a 
jeweller. (2) Mix a little rouge and 
spirits of wine together, and apply to 


tile jewellery with a rather stiff brush, 
and turn the brush round anil round— 
not to brush ob if to polish, but rather 
tickle it and pat it with the hair of the 
brush; but be sure to keep the brush 
wet with the mixture. After you have 
got tiic tarnish oil; wash it out with 
soap and boiling water, and dry in box- 
dust. Take care of any stones with foil 
behind. (3) Hub with a piece of tissue- 
paper, screwed up and wet with the 
tongue. This will often do it; if not, 
re-colour it. (4) A weak solution of 
cyanide of potassium will clean gold 
braid. Use with small sponge, and 
wash off with clean water. Strength, 
say 10 or 15 gr. to the oz. of water. 
Care should he taken that the solution 
does not get into any cuts or wounds, 
as it is very poisonous. The strength 
of tiie solution would greatly depend 
on the condition of the Jure. It can ho 
made stranger if necessary. (5) A 
solution of 20 dr. chloride of iiine, 
20 dr. bicarbonate of soda, and 5 dr. 
common salt, in 5} pints distilled water, 
is prepared anil kept in well-closed 
bottles. The article to be cleaned is 
allowed to remain a short time in this 
solution (which is to he heated only in 
tiie case of very obstinate dirt), then 
taken out, washed with spirit, nnd dried 
in sawdust, (C/iern. Cent. Jlluti .) 

Ir on and Steel.—(l)Tnkca spongy 
piece of fig-tree wood anil well saturate 
it witli a mixture of sweet-oil ami 
finely powdered emery, and with this 
well rub all the rusty parts. This will 
not only clean the article, but will nt 
the same time polish it, anil so render 
the use of whiting unnecessary. (2) 
Bright iron or steel goods (as polished 
grates and fire-irons) may be preserved 
from rust in the following manner. 
Having first been thoroughly cleaned, 
they should be dusted over with 
powdered quicklime, nud thus left 
until wanted for use. Coils of piano- 
wire are covered in this manner, and 
will keep free from rust for many years. 
(3) Dissolve J oz camphor in 1 lb.hog’s 
lard, and take off the scum; then mix 
with the lard as much black-lead us 
will give the mixture an iron colour. 
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J{ub the articles all over with this 
jnixtme, ami lot them lie for 24 hours; 
then dry with a linen cloth, and they 
will keep dean lor months. (4) Table 
knives which are not in constant use 
should bo put in a case containing a 
depth of about 8 in. of quicklime. They 
are to bo plunged into this to the top 
of the blades, but the lime must not 
touch the handles, (b) Steel bits that 
are tarnished, but not rusty, can be 
cleaned with roticnstime, common hard 
soap, and a woollen cloth. 

Ivory and Bones.—(1) The 
curators of the Anatomical Museum of 
the .Timlin ties Plantes, in Paris, have 
found that spirits of turpentine is very 
otlieacious in removing the disagreeable 
odour and fatty emanations of bones or 
ivory, while it leaves them beautifully 
bleached. The articles should ho ex¬ 
posed in the Jluid for 3 or 4 days in the 
sun, or a little longer if in the sluuiu. 
They should rest upon strips of zinc, so 
as to be a fraction of an inch above the 
bottom of the glass vessel employed. 
The turpentine acts as an oxidizing 
agent, and the product of the combus¬ 
tion is an acid liquor which sinks to the 
bottom, and strongly attacks the ivory 
if allowed to touch it. (2) Make a 
thick puddle of common whiting in a 
saucer. Brush well with a tooth-brush 
into the carved work. Brush well out 
with plenty of clean water. Dry gently 
near the lire. Finish with a clean dry 
hard brush, adding one or two drops 
(not more) of sweet oil. (3) Mix about 
a tablespoonful of oxalic acid iii pint 
of boiling water. Wet the ivory over 
first with water, then with a tooth¬ 
brush apply the acid, doing one side at 
a time, and rinsing; finally drying it 
in a cloth beforo the fire, but not too 
close, (4) Take a piece of fresh lime, 
slake it by sprinkling it with water, 
then mix into a paste, which apply liy 
inoans of a soft brush, brushing well 
into the interstices of the carving; next 
sot by in a warm place till perfectly 
dry, after which take another soft 
brush and remove the lime. Should it 
still remain discoloured, repeat the pro¬ 
cess, but be careful neither to make it 


too wot nor too hut iu diying off nr 
probably the article might conic' to 
pieces, being most likely ghi G( j ‘ 
cemented together. IT it would (.tend / 
steeping in lime-water for 24 hours 
and afterwards boiling in strong alum! ; 
water for about an hour and then dried 
it would turn out white and clmi] 
liubbing with oxide of tin (nuttv 
powder) and a chamois leather, will re. 
store a line gloss afterwards. (5) IV id I 
clean with spirits el' wine, then mis 
some whiting witli a little of the spirits 
to form a paste, and well brush with it. 

It is best to use a rubber of soft 
leather where there are no delicate 
paints; pul a little snap on the leather, 
and dip into the paste and ruli the Ivor; 
until you get a brilliant polish, finish 
oil'with a little dry whiting; the leather 
should be attached to a flat wood sur¬ 
face, and rub briskly, (li) When ivory 
ornaments gel yellow or dusky-loolting, 
wash them well in soap and water, with 
a small brush to clean the carvings, 
and place them while wet iu full sun¬ 
shine; wot them two or three times a 
day lor several days, with soapy water, 
still keeping them in the sun; then 
wash them again, and they will he 
beautifully white. To bleach ivory, 
immerse it for a short time in water 
containing a little sulphurous acid, 
chloride of lime, or chlorine. 

Leather.—(1) Carriage tops that 
have laded nml become grey enn be 
restored by washing with a solution 
composed of 4 os. of nut galls, 1 os. 
each of logwood, copperas, dean iron 
filings, and sumach berries; put all but 
tlie iron filings and copperas in 1 qt, of 
thn best white wine vinegar, and heat 
nearly to the boiling-point,; then mid 
thn copperas and iron filings; let them 
stand for 24 hours, and strain oil' the 
liquid; apply with a sponge. This is 
equally good for restoring black cloths. 
(2) Enamelled leather tups Unit have 
been soiled by dust and rain should be 
washed with soft water and Castile or 
crown soap. Apply the water with a 
sponge and then scrub with a moderately 
still’ brush; cleanse with clean water 
and dry with a “shammy.” Hover 
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apply any kind of oil or top dressing 
without first cleaning the leather. 
( 3 ) To clean mouldy leather, remove 
the surface mould with a dry cloth, 
and with another cloth apply pyro¬ 
ligneous acid. (4-) To clean russet 
leather-covered mountings, remove all 
stains and dirt by rubbing the leather 
with a cloth and a little oxalic acid, and 
restore the colour and finish by the use 
of salts of lemon, applied with a woollen 
cloth. Hub the leather until a good 
polish is produced. (5) To clean rubber- 
covered mountings, rub the covered as 
well as the metallic parts with a 
“ shammy ” and a little tripoli, and 
finish with a clean woollen cloth. ( 6 ) 
To clean a soiled chamois-leather, make 
a solution of weak soda and warm water, 
rub plenty of soft soap into the leather, 
and allow it to remain in soak for 3 
hours, theu rub it well until it is quite 
clean. Afterwards rinse it well in a 
weak solution composed of warm water, 
soda, and yellow soap. If rinsed in 
water only, it becomes hard when dry, 
and unfit for use. The small quantity 
of soap left in the leather allows the 
finer particles of the leather to separate 
and become soft like silk, After rinsing, 
wring it well in a rough towel, and dry 
quickly j then pull it about and brush 
it well, and it will become softer and 
better than most new leathers. (7) To 
clean morocco leather, strain well over 
a board, and scour with stiff brush, 
using tepid water and soft-soap, made 
slightly acid with oxalic acid; when 
done, unstrain the leather, and dry in a 
cool place ; do not saturate the leather, 
but keep the hoard inclined 5 when dry, 
rub a little oil lightly over the surface 
with a rag. ( 8 ) To clean riding saddles. 
If much soiled, wash the leather with a 
weak solution of oxalic acid and water, 
and, when dry, with the watery portion 
of beef blood. The latter can be pre¬ 
served by adding a little carbolic acid, 
and keeping it in a bottle tightly corked. 
(9) Brown saddles may be cleaned to 
look as well as new by the use of tepid 
water and crown soap; if the latter 
cannot be had, use pure Castile soap. 

—(1) Take fipely powdered 


pumice-stone and vinegar, wash the 
surface with the mixture, and leave it 
for several hours, then brush it hard 
and wash it clean. When dry, rub it 
with whiting and wash leather. (3) 
Equal parts of caustic potash, quick¬ 
lime, and soft-soap; make into ti thick 
paste with water, and apply with a 
brush ; leave for about a week, and 
apply again and again until the slain 
luis disappeared. ( 8 ) 2 parts soda 
(carbonate), 1 of pumice-stone, and 1 of 
finely powdered chalk. Mix into a line 
paste with water. Hub tins over the 
marble, and the stains will be removed ; 
then wash with soap and water. (4-) 
Wash the marble thoroughly with soda 
and warm water to remove any grease, 
and apply oxalic acid by laying a piece 
of white cotton cloth saturated upon 
the spots for a short time. If it de¬ 
stroys the polish, repolish with oxide of 
tin and wafer applied with a cloth. If 
the stains are not deep, rub the surface 
only with the oxalic acid and water 
upon a small piece of cloth quickly, and 
wash, to free the marble of acid. Then, 
to give it a gloss, rub with chalk wet 
with water. (5) Marble figures may 
be washed clean by putting them out 
in a heavy shower. 

Mirrors.—(1) Wet the surface of the 
glass with gin, to remove the stains. 
Then rub with a cloth dipped in 
powdered blue. Polish with a silk 
handkerchief. Be very careful not to 
touch the frames. (2) Very soft paper 
is much better than cloth. 

Oilcloth.—Wash with a large, soft, 
woollen cloth and lukewarm or cold 
water, dry thoroughly with a soft 
cloth, and afterwards polish with milk, 
or a weak solution of beeswax, in spirit# 
of turpentine. Never use a brush, or 
hot water, or soap, as either will be 
certain to bring oft’ the paint. 

Paint.—(I) Dissolve J oz. glue, and 
a bit of soft-soap the size of a walnut, 
in about 3 pints of warm water, and 
with a well-worn whitewash brush 
well scrub the work, but not sufficient 
to get off the paint, and rinse with 
plenty of cold clean water, using a 
washleather 5 let it dry itself, Work 
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done in this manner will often look 
equal to new. (2) First taka off all 
the dust with a soft brush and pair of 
bellows. Scour with a mixture of soft- 
soap and fullers’ earth, and use luke¬ 
warm water. If there are any spots 
which are extra dirty, first remove 
these by rubbing with a sponge dipped 
iu soap and water. Commence the 
scouring at the top of the door or 
wainscot, and proceed duwnwards; and 
dry with a soft linen cloth. When 
cleaning paint, it is always Letter to 
employ two persons, one to scour and 
the other to rub dry. 

Paint - brushes. — To soften 
brushes that have become hard, soak 
them 2-t hours in raw linseed oil, and 
rinse thorn out in hot turpentine, re¬ 
penting the process till clean; nr wash 
them in hot soda and water and soft- 
soap. 

Painting-s— (1) Dissolve a little 
common soda in urine, then add a grated 
potato and a little salt; well rub this 
over the paintings till clean. Wash off 
in spring water, and dry with a clean 
cloth. (2) First rub the picture well 
with good whisky, which will make 
the varnish come off in froth, then 
wash well with cnld water, and when 
dry varnish again j this will restore the 
picture to its original colour unless 
very old. Keep the picture covered 
from dust till the varnish is dry. 

(3) Elfred Blalter’s process of re¬ 
storing oil paintings is thus described 
in Scientific Industries Explained :—The 
process may bo divided into 4- heads: 
(1) Lining, (2) Stopping, (3) Cleaning, 
(4) Stippling or restoring proper. 

lining .—A strong wooden frame, 
called a “stretcher,” is made of stout 
“ quartering ” of the sizo required, and 
fitted with wodges (as in ordinary 
canvas “ strainers by means of which 
the frame may be slightly extended so 
as to tighten or stretch a layer of 
canvas spread ovor and secured to it by 
means of tacks. Take ordinary picture- 
liner’s canvas, several inches wider 
each way than the picture to bo lined, 
and tack it on to the frame. Tho 
canvas being strained or stretched, tho 


back of the picture is carefully brushed 
ovor with a mixture composed of £ I ue 
and “ size,” tho face of the canvas hein e 
also brushed over with the same mix¬ 
ture. Tho picture is next laid back 
downward on the canvas, beginning at 
one corner and gently pressing it with 
the band so as to disperse air-bubbles 
Tho canvas is tightened by driving in 
tile wodges at each corner of the 
stretcher. Take as many sheets of 
double-crown paper as will cover the 
entire picture (allowing each sheet to 
overlap the other about I in.); brush 
paste over one side of each sheet and 
fold separately. When tho required 
number of sheets of paper have been 
thus prepared, take tho first sheet, open 
it, and lay it carefully on the picture, 
beginning at ono corner, and press it as 
before with the hand so as to remove 
air-bubbles. Each slieot is to bo laid 
on in t.ho same way until the entire 
picture is covered. After being left 
for a time, and when the paper is dry, 
the picture is subjected to pressure 
from a heavy heated iron, somewhat 
resembling a tailor’s goose. For this 
purpose a perfectly smooth board, equal 
in thickness to tho timber with which 
the stretching frame is made, is placed 
beneath the picture, at one corner, and 
tile boated iron (the temperature of 
which must not he. too high) is thus 
applied with steadiness mid care, the 
pressing-hoard being shifted (when a 
large picture is under treatment) until 
the whole surface of tho picture is well 
pressed. When the canvas is perfectly 
dry, the paper is removed hy a sponge 
and warm water. When all traces of 
paper anil paste are removed from the 
Mirl'uri! of the picture, the latter is 
removed from the rough stretcher, the 
canvas neatly trimmed, leaving suffi¬ 
cient margin to attach it to a new 
strainer of a size suitable to tho 
picture; tho canvas margin is then 
tacked on to the edge of flip frame in 
the usual way, after which the wedges 
are driven tight.. 

Stopping. —The object of this opera¬ 
tion is to fill all fissures or cracks in 
the picture with a composition which 
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is capable of receiving a coating of 
paint without absorbing it. The com¬ 
position employed for this purpose con¬ 
sists of n nurture of size ami whiting, 
to which a small quantity of black is 
udded to give the composition a neutral 
tint. The 11 stopping,” as this mixture 
is called, is pressed into the cracks by 
means of a palette-knife, care being 
taken that every fissure is well filled 
pith it. The picture must now ho set 
aside for several days to allow the 
stopping to become gradually but 
thoroughly dry. The next operation is 
to remove the superfluous stopping, 
which is effected by rubbing the surface 
of the picture with soft or “ velvet ” 
cork moistened with water. The cork 
must be applied gently and with a 
circular motion, so that, while removing 
the superfluity, the cracks may be left 
perfectly level. 

Clcaniiuf. — This term is applied 
technically to the removal of varnish 
from old pictures, and it is scarcely 
necessary to say that if this were 
attempted by means of chemical sol¬ 
vents of gum-resins, which form the 
basis of most varnishes, old or now, the 
operation would be very hatardous in 
skilful hands, while in those of an ig¬ 
noramus the underlying picture would 
(as has frequently been tho case) l« 
sacrificed, by the solvent (turpentine, for 
example), after attacking the varnish, 
performing tho function of dissolving 
the oil of the picture. This barbarous 
application of varnish solvents has 
acquired the appropriate name of 
‘‘skinning,” a term which implies the 
removal not only of the varnish, but 
the picture itself. Althongh it is 
possible by means of chemical solvents 
to remove coats of varnish from the 
surface of oil paintings, the plan adopted 
by Blafcer is by far the mast safe, and 
in practical hands the most secure. It 
consists in rubbing tho varnished sur¬ 
face gently with the finger, by which 
the resinous matter works up into a 
^ pnwdery condition, and this aeiion is 
kept up wilh great care until the 
colours of the picture, as will bo readily 
understood, become exposed to vjeiv. 


Restoring .—When it is borne in mind 
that the varied tints and colours em¬ 
ployed by the old masters (and many of 
which are of doubtful origin at the 
present day) require to be faithfully 
matched, it will he understood that 
only an artist of great skill and ex¬ 
perience, possessing an extensive know¬ 
ledge of the productions of the old 
painters, should be entrusted with the 
delicate operation of renovating, with¬ 
out spoiling, works of olden time, The 
precess called “stippling” is adopted 
for matching the various colours and 
tiuls, very small brushes being em¬ 
ployed, and each brush being reserved 
for its special use with great care, in 
order to avoid even the most trifling 
risk of mismatching any required tint. 
When the stippling has thus been done 
by an artist possessing knowledge and 
experience, as well ns natural ability 
(the two first-named attributes being 
the most essential), the picture, when 
“ restored,” ami subsequently varnished, 
presents the appearance of a perfect 
picture, the touches of the restorer 
being imperceptible, Before the pic¬ 
ture is varnished, strips of white paper 
about 14 in. wide are neatly pasted 
round the edge of tiro frame, and over¬ 
lapping the picture ahout J- in., so as to 
leave a neat but scarcely perceptible 
margin. The varnishing of oil paintings 
is more properly effected by skill than 
by rule ot' thumb. The operation 
should be conducted in a warm room, 
perfectly free from tlnst. The picture 
should be laid tint on a level bench, mid 
n small quantity of varnish poured on 
its centre; a flat soft brush is then 
taken, anil with this the varnish is 
brushed over the surface, care being 
taken to avoid “ brush-marks." The 
picture is then allowed to remain in its 
horizontal position until the varnish is 
thoroughly dry. 

(4) Kadlkofer, of Munich, proved 
some time since, by microscopic obser¬ 
vation, that the deterioration of the 
works of art hung in the Finacotheca 
of Munich and in the galleries of 
Schleissheina was not due, as had been 
suspected, to any organized matter. 
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Fettcnkofcr succeeded in tracing the 
cause of the mischief; and Goppelsroiler, 
Director of the Municipal School of 
Industrial Chemistry at Mulhouse, 
made a report on the subject to the 
Industrial Society of that town, declar¬ 
ing Pektenlcofer’s theory and inode 
of proceeding fully confirmed. The 
following arc pQttonkufcr's theory and 
modes of operation:—Linoleine (the lin- 
oxine of Mulder) is the principle of the 
greater portion of the oils used by 
artists, but, unfortunately, this prin¬ 
ciple cannot be prepared in a pure state, 
and painters are compelled to employ 
cither linseed oil, which contains 80 per 
cent, of linoleine, or poppy oil, which 
only contains 75 per cent. Linoleine, 
which, when pure, is liquid, solidifies by 
oxidation, on contact with the air, with¬ 
out decrease in volume, but with an 
increase of 10 per cent, in weight. It 
is because linoleine acquires an unvnri- 
ablo consistency in any temperature 
that colours, after a picture is dry, are 
not affected hy moderate pressure, by 
fatty or ethereal oils, nor by varnishes. 
Paintings absorb moisture, from the at¬ 
mosphere, and afterwards allow it to 
evaporate. After n longer or shorter 
period when these successive absorptions 
and evaporations of moisture have been 
pretty often repeated, the colour laid on 
by the artist generally has lost its pri¬ 
mitive. aspect, and ceases to produce the 
same optical eflect. 

As to the menus employed previous 
to the discoveries of Pettenkofer for the 
regeneration of the physical condition 
of the colours, it must bo remembered 
that the artist himself varnishes his 
dry picture to fill up the pores, which 
during the. work contained oil, hut 
which after thu picture ia dry contain 
only air and varnish. Ilu employs resi¬ 
nous oil, solutions of resin in essence of 
turpentine or in fatty and drying oils. 
These last are very dangerous. After a 
certain time the varnish perishes and 
no longer allows the light to pass 
through it; new varnish is applied, and 
the operation is repeated unfortunately 
until all brilliancy is destroyed. To 
repair the evil, there are no other means 


but the removal of the varnish th 
nourishing of tile colour with a’tre h 
coat of oil, ami, alter drying, to a p|,l v . 
new coal, of varnish, to say nothin,, of 
brushwork. When the restoration is 
imule hy moistening the varnish with 
water, tho ollect after drying is a w ^ Af , 
spot wherever the water has been an. 
plied. 

Pettenkofer lias shown that painting, 
are constantly liable to those successive 
condensations and evaporations men- 
turned above, which cause loss of cohe¬ 
sion of thu varnish. lie has, moreover 
succeeded in re-establishing the mole¬ 
cular cohesion hy means of the vapour 
of alcohol mixed with the air ; at the 
end of 48 hours the resin takes up ami 
condenses 80 to 100 per cent, of ita 
own weight of alcohol, which, however 
it loses again after a short time. The 
resin, thus softened, becomes absorbed 
hy the painting, and by tho same act 
the cohesion of thu resin and the colour 
is re-established. Softened resin luis 
less elle.et on the colours of a painting 
than varnish applied with a brush, for 
the friction of the latter may cause dis¬ 
placement of the colouring bodies, 

Puttonkofer’s plan is simple ; in the 
first place he makes a small experiment 
on the painting to lie restored, by means 
of a small round box made of cardboard, 
the inside of which is dressed with glue 
and the bottom lined with flannel 
moistened with alcohol nt 80°; the 
picture is freed from dust, arid the box 
turned down upon a part, of it. The 
spot thus restored serves as a guide for 
the general restoration of the work, 
which is done by fixing the picture to 
the lid of a box, the bottoms and 
sides of which are lined with flannel 
moistened with pure alcohol, ns above 
described, and shutting very closely, so 
that a small quantity of alcohol serves 
lor a.series of pictures. 

A second method, indicated by l’etteu- 
lcofer, consists in tho use of the balsam 
of copaiba, which dries very slowly, and 
which resembles in constitution tho 
varnishes composed of dammar or mas¬ 
tic dissolved in essence of turpentine. 
The copaiba should have the consistency 
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of unboiled oil, but must not contain oil, 
resin, on essence of turpentine. The 
essential oil of the balsam of copaiba is 
less volatile in ordinary temperatures 
than the essence of turpentine. The 
balsam of copaiba fulfils well the optical 
conditions of the ordinary resinous var¬ 
nishes, and may be applied to certain 
parts only of a picture without being 
perceptible; it fills up the pores which 
have been produced in the coloured parts, 
and sometimes this object may even bo 
effected by applying the balsam to the 
back of the canvas. The application 
of copaiba and the vapours of alcohol 
has in many cases to be repeated several 
times, and they may cause the appear¬ 
ance of cracks previously invisible, in 
which case it is only necessary tor rub 
them with a small quantity of the bal¬ 
sam, and expose them to the vapour of 
alcohol. 

If there be an excess of resin, and 
above all, if the pictures become too 
yellow in tone, it is absolutely necessary, 
unfortunately, to remove that excess, 
but without injuring the primitive 
character of the colour, before com¬ 
mencing the restoration proper. The 
varnish, however, can never lie entirely 
removed without some slight deteriora¬ 
tion of colour, because the resin is not 
only superposed but incorporated with 
the colour. 

To remove the excess of resin, cither 
rub with the finger dipped in powderof 
colophony, or dissolve it with esBenceof 
turpentine; and, on the other hand, 
to fill the pores of the picture with 
resin, first wash with water, and then 
with essence of turpentine, and having 
nourished it, ns it were, with balsam of 
copaiba, the part is made to swell by 
the application of vapour of nlcohol. 

If the picture contniu both resinous 
and oil varnishes, the former alone takes 
up alcohol, becomes softened and retires 
into the colours, while the latter re¬ 
mains on the surface, and renders it 
dull and even rough. In this case only 
the balsam of copaiba is used, and 
smoothness of surface is obtained by 
pressure. 

A painting regenerated by means of 


balsam of copaiba resists for a long time 
the influence of the condensation and 
evaporation of humidity, 

(5) A correspondent of the Philadel¬ 
phia Evening Bulletin has taken the 
pains to find out how the galleries and 
the pictures in the Louvre are kept 
clean. On Mondays the palace is closed; 
it is then that the weekly denning takes 
place. The first thing done is to caver 
the floor with damp sawdust to the 
depth of an inch or so. Oak sawdust is 
used for the boards, and elm dust for 
the marbles. This is allowed to remain 
some time, and is then removed, and. 
with it goes every pnrticle of dust or 
dirt wiiieh may have adhered to the 
floor. Then the men buckle on tD their 
feet large still'brushes, and, armed with 
a stout stick, to one end of which is 
fastened a great piece of prepared bees¬ 
wax, they first rub the floor with wax, 
then skate over it with their brushes, 
and finally give it the finishing polish 
with a great woollen cloth made 
expressly for this purpose. The same 
cloth is passed daily over the floor 
before tiro opening of the museum, 
which is all that is required until the 
following Monday. In this way no dust 
arises, and the pictures need rarely to 
be cleaned. When this becomes neces¬ 
sary, which happens about once in A or 
5 years, the museum is closed fur several 
days. Wo one is allowed to touch a 
picture unless the “ Conservatour du 
Musde” bo present. The pictures are 
taken down, and it is the “ Conserve- 
tear ” himself who places a thick sheet 
of clean wadding over the painting, 
pressing it down gently in such a way 
that every pnrticle of dust adheres to 
the wadding. After this is done, a thin 
coat of oil or some mixture which 
replaces it is rubbed on, and the picture 
is not. again touched until the next 
general house cleaning. 

(li) Parchment.— Immerse the 
parchment in a solution of acetic acid, 
and gently rub the stained parts while 
wet on a flat board with lump pumice, 
then blench it witli chloride of lime. 
This process was recommended in the 
English Mechanic. It is not very sue- 
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cossful, but. it makes it white enough 
for bookbinding. It has, however, the 
objectionable qualities of not making 
the parchment flcxiblo, anil when dried 
it is as haul as a board, and it has no 
gloss like the virgin parchment. On no 
account must the parchment ho washed 
in very hot water, or held before a fire, 
as it will ahvivel up in a most provoking 
manner. 

Sheepskin Mats. —Wash while 
fresh in strong soapsuds, first pick¬ 
ing from the wool all the dirt that 
will come out. A little paraffin, 1 
tnhlespoonful to 3 gal. water, will aid 
in removing the impurities. Contiune 
to Avast) the skin in fresh suds till it h 
white and clean. Thou dissolve lb. 
each of salt and alum in 3 pints boiling 
water, put into it water enough to 
cover the skin, which should soak in the 
golutiou 111 hours, ami then be hung on 
a line to drain. When nearly dry, nail 
it, wool side in, on a board, or the side of 
a burn, to dry. Itub into the skin 1 ox. 
(•null of pulverized alum and saltpetre, 
aud if the akm is large double the 
quantity. Hub for an hour or two. 
hold the skin sides together, and hang 
the ajdn nway for 3 clays, rubbing it. 
every day or till perfectly dry, Then 
with blunt knife clear the skin of 
impurities, nib it with pumioo or 
yotteustone, trim it into shape, aud you 
have a door mat that will last a life¬ 
time, If it is to be dyed, have a 
shallow vessel as large as the skin in 
which to prepare the dye, so that the 
skin can be laid wool-side down 
smoothly into the vessel that all parts 
may bo equally immersed in the dye. 
This should not be more than an inch 
deep, otherwise the skin might be 
injured by the hot dye. After colouring, 
again stretch the skin to dry, and then 
comb with a wool or coUun-wml. 

Silver.—(1) East Indian jewellers 
never touch silver ware with any abra¬ 
sive substance, but use, instead of polish¬ 
ing paste, &e., slices of lemons; the 
goods to bo cleaned arc well milled with 
those, and then loft in a pan for a few 
hours, covered with slices. For delicate 
jewellery, a large limo is cut in half, the 


article inserted, the two hulv-es apply 
together mid tied up for 8umt ftL* 

the article is then washed in several 

waters, placed in a pan of neit! 
boiling soapsuds, stirred about, ritstj 
and dried on a metal plate, the 
smooth parts being gently rabhed with 
' wanblenthor, if requir'd. Cyanide ef 
potassium solution (rather weak) jj s . 
solves off the dirty surface gradnallv 
but great care is required, Greta 
tamarind pods (oxalate of potash) are 
greater detergents for gold and silver 
than lemons, and are often employed 
for the purpose of removing stains, fire, 
marks, Sir. (Mon Jomtil 0 / Cirij. 
isfi'jy.) (2) Iilsncr states that a polish 
equal to that obtained liy the use of the 
finest plate powder, can be produced by 
simply cleaning the silver in water & 
which potatoes lmvo been hailed, (:)) 
Dead or engraved silver goods should 
never be cleaned witli plate powder, 
but be washed out with a soft brush 
and same strung alkali, and well rinsed 
afterwards. Wlum the dead or frosted 
parts are unite dry, the polished puts 
are carefully cleaned with powder, (4) 
The following directions arc given by 
a silver,smith in Christiania;—Silver 
filagree wurk is heat cleaned by the 
application of spirit of ammonia hy 
means of a soft brush, and afterwards 
thoroughly washing in soft-soap and 
warm water, and rinsing in clean warm 
water, and quick drying by linen rags, 
blotting-paper, or some similar clean 
absorbent. Should this method, after 
several repetitions, cease to have the 
required client, the article will hare to 
bo sent to a silversmith to lie heated and 
boiled in acid. The best mode of preser¬ 
vation is to wrap the article in tissue 
impel- before placing it in the case. (5) 
The simplest anil cleanest substance for 
denning silver articles is, according to 
Professor Davenport, hyposulphite of 
soda, ]t acts quickly, aud is inexpen¬ 
sive, A nig or a brush, moistened with 
a saturated solution of the salt, cleanses 
oven strongly oxidized silver surfaces in 
a few seconds, without the application 
of any polishing powder. (S) JlixSoz. 
prepared cluilk, 2 oz, turpentine, 1 cz, 
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alcohol, 4 dr. spirits of camphor, and 
o d r . liquor of ammonia. Apply this 
mixture to the article with a sponge, 
and allow to dry before polishing. (7) 
Dissolve 12 oz. cyanide of potassium in 
1 qt. of water; dip the silver in this 
solution, and brush it with a stiff brush 
until clean, then wash and dry. 

(8) Tarnished silver lace. Sponge over 
with a weak solution of potassium cyan¬ 
ide, (0) Dab over with a cream of 
heavy magnesia and water, allowing 
this'"to dry, and then brushing it off 
with a soft-haired brush. 

Sponge.—(1) A sponge employed in 
photographic manipulations for a few 
months loses all its valuable qualities, 
becoming black, hard, and greasy, 
and contaminating anything which it 
touches. To clean it, a .solution of per¬ 
manganate of potash in water is prepared 
of such a strength that it appears of a 
wine colour, and into this the unservice¬ 
able sponge is immersed, and allowed to 
remain for some time. When taken out 
and squeezed, it is next put into a 
diluted muriatic acid of ordinary com¬ 
mercial quality, being immersed arid kept 
saturated therein for some time ns before. 
The most appropriate strength of this acid 
solution is about 10 parts water to 1 of 
acid. The sponge is taken out after 
sufficient treatment, squeezed well to 
free it from the acid, aud then washed 
well in good spring water. When taken 
out, it will be found to be quite clean, 
to have again assumed its light colour, 
and to be freo from all foreign matter. 
Sponges treated in this way become like 
new sponges, and can be used without 
any fear of their contaminating, even if 
employed for the filtration of neutral 
liquids. The main thing tube attended 
to in this plan of purifying sponge is to 
see that it is thoroughly saturated both 
by the permanganate and the acid solu¬ 
tions, which should be allowed ample 
time to soak through the mass; care 
must also he observed to wash the 
sponges thoroughly with plenty of water 
at the end of the operation. (Dr. J. 
Sfcinde.) (2) When sponges get greasy, 
let them dry, and then work them with a 
email quantity of turpentine, and after 


a few minutes wash them with warm 
soap-and-water with a little bit of soda. 
This will get them quite clean with 
very little trouble. (E. T. Scott.) (3) 
Put a handful of salt on the sponge, and 
rinse the salt well through the sponge. 
Let the sponge dry in a thorough 
draught of air. The latter precaution 
alone will keep sponges free from slimi¬ 
ness, unless they become saturated with 
soap. (4) I tried the effect of sulphuric 
acid as follows :—In a large basin mixed 
about a pint of water and two table¬ 
spoonfuls of sulphuric acid (common oil 
of vitriol), then steeped the sponge 
about 2 hours, wrung it out several 
times in the acid, and finally well 
washed out the acid in clean water; it 
was then just like new, having regained 
its former size, colour, and elasticity, 
with not the slightest trace of its for¬ 
mer slimincss. It was a largo bath- 
sponge, and in an extremely bad con¬ 
dition. (J. W. Jackson.) (5) Dissolve 
some citric acid in water in a hand- 
basin, and wash the sponge in it as 
iu (4). 

Stains, removing.— The follow¬ 
ing general remarks on the removal of 
stains appeared anonymously in the 
JSniilkh Mechanic. To proceed with any 
degree of certainty in endeavours to re¬ 
move stains, they must be divided into 
three classes, as each variety will require 
a peculiar treatment. The first class 
comprehends those stains which do not 
in any way affect the nature of tho 
material or colour, but simply alter its 
appearance, and which can bo removed 
by the application of one agent alone. 
These may he designated Simple 
Stains. The second division includes 
such as are produced by two or 
more substances conjointly, and which 
consequently require the employment 
of several cleaning agents. These are 
known as -Mixed Stains. In the third 
category may he placed such stains as 
are produced by bodies which alter or 
destroy the colour. 

In the first class are ivciter, oily wai¬ 
ters, vegetable juices y bloody and iron or 
ink stains. If water be allowed to fall 
on some kinds of silks, satins, or woollen 
K 2 
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fabrics, it dissolves away part of the Fresh ink and the soluble salts of' 
dressing, and the consequence is that a —such as are used by photographer*'''' ' 

dull spot appears on the glossy ground, their developing solutions, Sic _pKil,'” '* 

To remove a stain of this nature, it is stains, which, if allowed to drv ** f 
necessary to steam the spotted material especially if afterwards the material!, ' 
until it is all equally moistened. It may been washed, are difficult to extract 
then lie hot-pressed, or, if small, ironed without injury to the ground. When 
with a hut, but perfectly clean iron. fresh, such stains yield rapidly to „ j 
Grease spots may generally be re- treatment with moistened cream of I 
moved from the most, delicate material tartar, aided by a little friction if the '1 
by tile employment of benzine or oil of nmtorial or colour is delicate. If the 
turpentine, care being taken that sulli- ground lie white, oxalic acid, employed 
(lien! ho employed to remove all line of in the form of a concentrated aqueous - 
demarcation. Ox-gall is particularly solution, will eiloctually remove fresh 
useful in extracting grease stains from iron stains. Aoitls produce red stains 
woollen goods. If the stain lie very on blacks, blues, und violets, made from 
thickly crusted and old, it may he the vegetable colours (except indigo), 
sometimes advantageous to soften the If the acid lms not boon strong euouah ■ 
grease (previous to the application of to destroy the material, and the stains J 
benzine) by means of a warm iron laid aro fresh, the colour may generally be r 
on a piece of thick blotting-paper whiedi restored by repeated soakings in dilute ! 
has been placed over the spot. liquor ammonia, applied as locally as 

Tar and pitch produce stains easily possible, rhotographers frequently stain 
removed by successive applications of their clothes and cloths with nitrate of 
spirits of turpentine, coal-tnr naphtha, silver. The immediate and repeated 
and benzine. If they are very old and application of a very weak solution of 
hard, it is as well to soften them by cyanide of potassium (accompanied by 
lightly rubbing with a pledget of wool thorough rinsings in clean water) will 
dipped in good olive-oil. The softened generally remove those without injnTy 
mass will then easily yield to the action to the colours. 

of the other solvents. Mixed stains aro generally produced . 

Jiesins, varnishes, anil scalhu/-u>ax may by spilling sauces, gravy, or, by inad* 
ho removed by wanning and applying vertontly rubbing against wet paint, 
strong methylated spirits. Caro must earl,-grease, gome, &u. A'liiica usually 
always ho taken that, in rubbing the contains oily or greasy matter, blood i 
material to remove the stains, the fric- mill vinegar, or some fruit-jiliee; hence 
tion should always ho applied the way the first step consists in removing the 
of the stuff, and not indili'ereutly back- grease by menus of ox-gall or benzine, 
wards and forwards. then the acid of the vinegar or juice is 

Most fruits yield juices which, owing neutralized by means of weak ammonia, 
to the acid they contain, permanently when a liunl rinse in cold water will 
injure the tone of the dye; but the extract the blood, &c. 
greater part may be removed without Most fruit-juices, wines, jam, &c,,leave 

leaving a stain, if the spot he rinsed stains tlint will require a preliminary 
in cold water in which a few drops of washing with water, to remove sugary 
liquor ammonia have been placed before matter, treatment with very dilute am- 
the sput hus driei]. Wine also leaves an monia to neutralize the acid, and expo- 
ugly stain on white materials; from sure wliilu dump to the fumes of burning 
these it may be removed by rinsing with sulphur. Hut the action of this ngent 
cold water, applying locally a weak must ho localized ns much as possible to 
solution of chloride cf lime, and agaiH the spot where tiro slain occurs, and it 
rinsing in an abundance of water. The must lie used with thu greatest cir- 
dreasing must again bo imparted by cumspoctiim, fur it bleaches nearly all 
steaming, starching, and hot-pressing, vegetable colours, though many of 
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them regain thoir force on exposure to 
air. 

Paint stains may be treated with oil 
of turpentine to remove the oil, with 
oxygenated water to oxidize the lead, 
and finally, with dilute acetic acid. If 
the paint contains oxide of iron, oxalic 
acid will have to he used, while the 
copper colours must bo treated with 
liquor ammonia. 

Old ink stains require treating first 
with protochloride of tin, to deoxidize 
the iron, and then with dilute oxalic 
acid. If the material be white, it may 
he touched with a dilute solution of 
chloride of lime on the part stained, and 
then thoroughly washed. 

Lubricants generally contain, besides 
grease, oxide of iron worn off the 
machinery, &c., hence the grease must 
first be extracted by means of benzine, 
ox-gall, ammonia, &c., aad then the spot 
treated with oxalic acid or chloride of 
lime water, or even lemon-juice, it' the 
material is very delicate. Kinsing must 
always follow the application of these 
agents. 

Mercurial ointment produces very 
persistent stains. These may ho ex¬ 
tracted by washing the spot with a hot 
solution of soda (1 soda to SO water), 
and when the grease is removed, by 
rubbing over with a rather strong solu¬ 
tion (clear) of chloride of lime. Benzine 
must be substituted for the soda solu¬ 
tion if the article is coloured or delicate. 

Care must be taken in all these cases 
to operate on both sides of the stuff, or 
the removal will only bo superficial, and 
the spot will reappear in time. It will 
be seldom found, in the case of mixed 
stains, that the original tone of the 
colour is not more or less altered or 
injured. Consequently, attempts must 
he made to re-establish the colours. If 
the colours be aniline, the application 
of Judson’s dyes, in a dilute form, 
will generally he efficacious, except on 
cottons, which will require a previous 
mordanting on the spot. This may he 
effected by means of a strong decoction 
(clear) of myrobnlnms. 

If the colours have been changed by 
vegetable acids, or dilute mineral acids. 


the colour may generally be restored by 
means of dilute ammonia, If that does 
not suffice, the spot must be morduated 
with a brush, and the dye painted in. 
While drying, the spot must bo con¬ 
tinuously rubbed with a pledget of wool 
dipped in ether, so as to spread the 
matter equally, and leave no sharp line 
of demarcation. A weak solution of 
sulphate of indigo will be found useful 
for restoring blues; the strength 
must naturally he proportioned to the 
depth of tone required. Most scarlets, 
crimson, &e., can be restored by the ap¬ 
plication of a solution of bichloride of 
tin, followed, if necessary, by a local 
application of tincture of cochineal. If 
crimson be required, a small portion of 
alum must be added; if scarlet, cream 
of tartar along with the cochineal. 

The stains produced by fresh urine, 
and by perspiration, require to he treated 
first with weak ammonia, mid then with 
the bichloride of tin solution (long 
known as cau ticarlate), which will, if the 
colour be not altogether destroyed, re¬ 
store it. Painting in, after the applica¬ 
tion of the appropriate mordant, is the 
only remedy, if the colour has suffered 
permanently. 

Aniline Colours. —(1) Goods stained 
with aniline colours may be rendered 
clean by the use of ziuc grey: the 
metallic zinc contained iu this powder 
reduces the colours, forming soluble 
colourless products. Triturate 100 gr. 
zinc grey with 50 gr. mucilage, 20° 11., 
until t.he mixture is homogeneous ; in¬ 
corporate with this 20 gr. of a solution 
of hyposulphite of soda, 20° Ii.> apply 
tills mixture directly to ihe goods; let it 
dry and vapourize. After this operation 
it is best to wash the goods with water 
slightly acidulated with hydrochloric 
acid. (2) White cottons and linens, 
tartaric acid iu solution; the older the 
stain the more concentrated the solution 
should he. Coloured cottons, and wool¬ 
lens and silks, a weak solution of tartaric 
acid, if the colour allows of its use. (3) 
Stains of red aniline may be removed by 
moistening the spot with strong alcohol 
acidulated with nitric acid. Unless the 
stain is produced by eosjne it disappears 
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without difficulty. Paper is hardly 
affected by the process; still it is al¬ 
ways advisable to make a blank experi¬ 
ment first. 

Fruit anti Wine. —(1) White cotton 
or linen, fumes of burning sulphur, 
warm chlorine water. Coloured cottons 
or woollens, wash with tepid soapsuds 
or ammonia. Silks the same, with very 
gentle rubbing. (2) First rub the spot 
on each side with hard soap, and thou 
lay on a thick mixture of starch and 
cold water, Ituh this mixture of starch 
well into the spot, and afterwards expose 
it to the sun and air. If the stain lias 
not disappeared at tha end of or 4 
days, repeat the process, (.')) Stains of 
wine may bo quickly and easily removed 
from linen, by dipping the parts which 
are stained into boiling milk. The milk 
to ho kept boiling until the stain disap¬ 
pears. 

Grease anti Oil. —(1) For white linen 
or cotton goods, use soap or weak lye. 
For coloured calicoes, warm soapsuds. 
For woollens, soapsuds or ammonia. For 
silks, benzine, other, ammonia, magnesia, 
chalk, yolk of egg, with water. (2) 
Dissolve 1 oz. peariush in I pint water, 
and to this solution add a lemon cat 
into thin slices. Mix well, ami keep the 
mixture in a warm state for ‘2 days, 
then strain and bottle the clear liquid 
for use. A small quantity of this mix¬ 
ture poured on stains, occasioned by 
either grease, oil, or pitch, will speedily 
remove them. Afterwards wash in 
clear water. (11) Carbonate of magnesia 
—magnesia that has been previously 
calcined is best—is dried in an oven and 
mixed with sufficient benzine to form a 
soft, friable mass. In this state ills put 
into a wide-mouthed glass bottle, wull- 
stopporod mid kept for use. It is spread 
pretty thickly over the stains, and 
rubbed well to and fro with the tip of 
the finger, The small rolls of earthy 
matter so formed are brushed off, and 
more magnesia is laid on and left until 
the benzine has evaporated entirely. Ma¬ 
terials that will hoar washing are then 
cleaned with water; on silks, alcohol or 
benzine should bo used instead. The 
process may bo applied to textile fabrios 


of every description, except those eon 1 
taming very much wool, to which t u , 
magnesia adheres very tenaciously ]> «' 
may also he used for stains, old or n ew f 
on all sorts of fancy woods, ivory,1 
"i<mt, &e., without risk of l n j ur [ 
Ordinary writing ink is not affectedly ? 
it, hut letterpress quickly dissolve, f 
owing to (he absorption of the fatty i 
matter in the ink. (-1) A method of r 
idealising greasy woollen or cotton TO « ’ 
and waste. Thu rags are thrown iutoa 
closed revolving drum, with a quantity 
of perfectly dry ami fimdy.powdcrcd 
plastur-olt-l’aris ; when the plaster has 1 
absorbed all tho grease, the whole is 
transferred to another revolving drum 
pierced with holes, by which means the 
greater portion of the greasy plaster is 
got 1 -ill of. The operation is finished by 
healing tho rags on a kind of wooden 
sieve. (5) in tho removal of grease 
from clothing, with benzol or turpen¬ 
tine, people generally make the mistake 
of wetting till! ninth with the turpentine 
ami then rubbing it with a sponge or 
piece of cloth. Ju this way the fat is 
dissolved, hut is spread over a greater 
space mnl is not removed; l,lie benzol 
or turpentine evaporates, and the fat 
covers a greater surface than before. 
Tho way is to place soft blotting-paper 
hoitoalh and on top of the gronso-spot, 
which is to ho first thoroughly saturated 
with the benzol, and thou well pressed. 
The fat is thou dissolved and absorbed 
by the paper, and entirely removed from 
tho olotlilng. (li) (Instill! soap in shav¬ 
ings, 4 oz.; carbonate of soda, 2 os.; 
borax, 1 oz.; aqua ammonia, 7 oa,; 
alcohol, 3 oz,; sulphuric other, 2 oz. 
Bolt water enough to make 1 gal. Boil 
t he simp in the water until it Is dissolved, 
and then add the other ingredients. 
Although it is not apparent what, good 
2 oz. of other eim do in a gallon of liquid, 
the mixture is said to bo very efficient, 
(7) Make a weak solution of ammonia 
by mixing tho ordinary “ liquor am¬ 
monite ” of tho druggist with its own 
volume of cold water, niul rub it well 
into the greasy parts, rinsing tho cloth 
in cold water from time to timo until 
the grease is roiqovod. The ammonia 
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forms a soap with tho fatty acids of the 
grease, which is soluble in water. 

° ( 3 ) On paper. Dress powdered fullers’ 
earth lightly upon tho greasy spot, and 
allow it to soak out the grease. (9) 
Hannctt says the spots may be removed 
by washing the part with ether, chloro¬ 
form, ft' benzine, and placing between 
white blotting-paper, then passing a hot 
iron over. (10) A more expeditious, 
ami thought by some, the best way, is 
to scrape fine pipeclay, magnesia, or 
French chalk on both sides of the stain, 
and apply a hot iron above, taking great 
care that it is not too hot. (11) After 
gently warming the paper, take out all 
the grease you can with blotting- 
paper, and a hot iron, then dip a brush 
into essential oil of turpentine, heated 
almost to ebullition, and draw it gently 
over both sides of the paper, which must 
he kept warm. Repeat tho operation 
until all is removed, or as often as the 
thickness of the paper may render neces¬ 
sary. When all tho grease is removed, 
to restore the paper to its former white¬ 
ness, dip another brush in ether, chloro¬ 
form, or benzine, and apply over the 
stain, especially tho edges of it. This 
will not affect printers’ or common 
writing ink. (12) Lay on a coat of 
indiarubber solution over the spot, and 
leave it to dry. Afterwards remove with 
a piece of ordinary indiarubber. A cor¬ 
respondent in “Notes and Queries,” 
Dec. 10, 18G3, says, “ any operation 
with ether, chloroform, or benzine, 
should never be conducted by candle¬ 
light, as their vapour is apt to kindle 
even at several feel from the liquid.” 
No. (10) will remove grease from 
coloured calf, even if the spot lie on the 
under side of the leather, it may thus 
be clearly drawn right through. (13) 
Apply a solution of pearlash (in the 
proportion of 1 oz. pearlash to 1 pint 
water) to oil-stained drawing-paper. 

(14) Immerse the stained calico in 
strong soda and water, and then well 
wash in clean water. Tho soda would 
saponify the oil, and so render it soluble 
in water. If you want to carry oil tho 
cleaning process on a large scale, the 
best way is to boil the goods in lime- 


water or a solution of any alkali, and then 
well wash them, (15) To get grease out of 
woollen goods, the best way to proceed 
is to immerse them iu a cold hath, con¬ 
sisting of stale urine and water, for 
about 20 minutes. During this time 
the carbonate of ammonia evolved in 
the decomposition of the urea combines 
with the grease, forming a substance 
which is readily removed by washing, 
(lb) (York your linen iu a lye of soda ; 
say 1 gill commercial caustic soda to 
every 2 gal. water; boil, and steep in 
this 1 hour; wash and steep 2 hours in 
a solution of bleaching liquor: 1 gill 
bleaching liquor, at 2tt°Tw., to every 
gallon of water; wash from this, and 
steep l hour in a weak sour, say 1 gill 
spirits of salts to 1 gal. liquor; now 
wash repeatedly in water, when the 
stains will disappear, and tho linen 
become clean and white. 

(17) Felt hats.—Wash in a hot solu¬ 
tion of soda or sesqui carbonate of am¬ 
monia. 

(18) Floors.—Take } lb. fullers’ 
earth and J lb. pearlash, and boil 
together in 1 qt. water, and, while hot, 
spread it on t he greased surface, allow¬ 
ing it to remain 14 or 15 hours; after 
which it may be scoured off with sand 
and water. (19) Procure some good 
light benzoline, scrub the stained portion 
with a hard brush dipped in this, then 
wipe with a dry flannel. Make a strong 
solution of common washing soda in hot 
water, place a little unslakcd lime, 
broken into coarse powder, over the 
stains, and pour on silllieient solution 
of soda to wet the lime thoroughly. 
Leave this mixture on for a short lime, 
then scrub hard with plenty of clean 
hot water, and wipe dry with clean 
flannel, 

(20) Carpet.—Upon the grease stain 
lay a little damp fullers’ earth, and, 
after standing for some time, rub it 
gently into the carpet, and then wash, 
off by using a tittle carbonate of am¬ 
monia, and the colour will be restored. 

hilt and It'mvmmild. —(1) Equal parts 
of cream of tartar and citric acid, 
powdered fine, and mixed together. 
This forms the salts of lemon ns sold by 
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druggists. Directions for using.—Pro¬ 
cure a hot dinner-plate, lay the part 
stained in the plate, and moisten with 
hot water: next rub in the above 
powder with the bowl of a spoon until 
stains disappear; then rinse in clean 
water, and dry. (2) Place the stained 
part flat in a plate or dish, and sprinkle 
crystals of oxalic acid upon it, adding a 
little water; the-stains will soon dis¬ 
appear, when the linen should be well 
wrung out in two or three changes of 
clean water. (8) Dip the part in boil¬ 
ing water, and rub it with crystals of 
oxalic acid ; then soak in a weak solu¬ 
tion of chloride of lime—say 1 oz. to 
the quart of water. Under any cir¬ 
cumstances, as soon as the stain is 
removed, the linen should be thoroughly 
rinsed in several waters. (4) The 
Journal do 1‘harmucio d 1 Anvers recom¬ 
mends pyrophosphate of soda for the 
removal of ink stains. This sail does 
not injure vegetable fibre, and yields 
colourless compounds with tho ferric 
oxide of the ink. It is best to first 
apply tallow to the ink spot, then wash 
in a solution of pyrophosphate until 
both tallow and ink have disappeared. 
(5) Thick blotting-paper is soaked in a 
concentrated solution of oxalic acid and 
dried. Laid immediately on a blot, it 
takes it out without leaving a trace 
behind. (0) Muriate of tin, 2 parts; 
water, 4 parts. To he applied with a 
soft brush, after which the paper must 
bo passed through cold water. (7) 
Hydrochloric acid and hot water, in 
tho proportion of 8 of hot water to 1 of 
acid; if not strong enough, add moro 
acid; when clear of stain, wash well 
and boil, to remove all traces of acid. 

(8) A weak solution of chloralo of zinc. 

(9) On Furniture.—Put a few drops 
of spirits of nitre (nitric acid) in a tea- 
spoonful of water, touch the spot with 
a feather dipped in the mixture, and, on 
the ink disappearing, rub immediately 
with a rag wetted in cold water, or it 
will leave a white mark. It should 
then be polished with furniture paste. 

(10) Undiluted spirits of salts (hydro¬ 
chloric acid) may be used in the same 
nwuupr, with care, i 


(1L) Printers’ ink.-IM the „ wlIIea 
parts of the fiihnc into a quantity 0 f 
benzine, then use a fine, rather stiff 
brush, with fresh benzine. Dry anil 
rnb bright with warm water and curd 
soap. Tho benzine will not injure tha 
fabric or dye. 

(12) Marking Ink.—Dissolve 1 0 z 
cyanide of potassium in 4 oz. water- 
this mixture is very poisonous, and 
should, therefore, he used with great 
caution. Moisten tho stained part of 
the garment with this solution by din. 
ping it into it, or by means of a small 
brush ; and in a few hours the stain 
will he obliterated. (Ill) To a solution 
of strong cyanide of potassium add a 
few grains of iodine. Repeated appli- 
cations will remove any stain caused by 
nitrate of silver. (14) Grimm, in the 
Polyteohnisohcs Nntiiblalt, proposes the 
following method for removing iudeliblo 

ink and other silver stains without, the 
use of cyanide of potassium. Chloride 
of copper is first applied to tho tissue; 
it is next washed with hyposulphite of 
soda solution, anil afterwards with 
water. It is said that this may he cm-, 
ployed on coloured woven cotton tissues’ 
For white cottons and linens, dilute 
solutions of permanganate of potash 
and hydrochloric nehi, followed by the 
hyposulphite of soda and clear water, 
are preferable. For cleaning tho hands, 
iodine dissolved either with iodide of 
potassium, or in alcohol, is used, 
followed by aqua ammonia. 

(15) Indian ink.—To remove a blot, 
diji a camel-hair brush in water, and 
rub over the blot, lotting tho water 
remain on a few seconds ; then make as 
dry us you can with blotting-paper, 
then rub carefully with Indlnrnblur. 
Repeat the operation if lint nil removed. 
For lines, circles, &c., dip the ink-leg 
of your instruments in water, open the 
pen rather wider than tho line, nnd 
trace over, using blotting-paper and 
imliarubber, ns far a blot. Applicable 
to drawing-paper, tracing-paper, and 
tracing-linen. If the surface is a little 
rough after, polish witli your nail. 

Lima, lye, alkalies .—White cottons 
apd Uneps, yyash lyitli cold water, 



OLEANBDTG. 


137 


Coloured goods and silks, a weak solu¬ 
tion of citric acid applied with the tip 
of the finger to the spot previously 
moistened with water. 

Mildew. —(1) Well mix together a 
spoonful of table salt, 2 of soft-soap, 
2 of powdered starch, and the juice of 
a lemon. Lay this mixture on botli 
sides of thestain with a pa inter’s brush, 
and then lay the article on the grass, 
day and night, until the stain dis¬ 
appears. (2) Get a piece of flannel, 
dip it into whisky, and well rub the 
place marked j then iron on the wrong 
side, taking care to put a piece of damp 
cotton cloth between the iron and silk, 
aud iron on the cotton cloth, which 
will prevent the silk assuming a shiny, 
glazed appearance. (3) Wash clean 
and take every particle of soap oif, then 
put the linen into a galvanized hath or 
tub full of clean cold water, procure a 
little chloride of lime, and tic it up in 
a muslin bag or piece of muslin, dissolve 
the lime in lukewarm water by squeez¬ 
ing the bag, then pour the water among 
the clothes. Stir and leave them flu¬ 
id hours, but do not put too much lime, 
or you will rot the clothes; then well 
rinse in clean cold wafer. 

Milk (Old Coffee .—Those stains are 
very difficult to remove, especially from 
light-coloured and finely-finished goods. 
From woollen and mixed fabrics, they 
are taken out by moistening them with 
a mixture of 1 part glycerine, 9 water, 
and J part aqua ammonia. This mix¬ 
ture is applied to the goods by means 
of a brush, and allowed to remain for 
12 hours (occasionally renewing the 
moistening). After this time, the 
stained pieces are pressed between cloth, 
and then rubbed with a clean rag. Dry¬ 
ing, and, if possible, a little steaming, 
is generally sufficient to thoroughly re¬ 
move tlio stains. Stains on silk gar¬ 
ments which are dyed with delicate 
colours, or finely finished, are more 
difficult to remove. In this case 5 parts 
glycerine are mixed with 5 parts water, 
and J part of ammonia added. Before 
using this mixture, it should be tried 
on some part of the garments where it 
citnqot be noticed, ip order to see if the I 


mixture will change colour. If such 
is the case nn ammonia should be added. 
If, on the contrary, no change takes 
place, or if, after drying, the original 
colour is restored, the above mixture 
is applied with a soft brush, allowing it 
to remain on the stains for li or 8 hours, 
and is then rubbed with a clean cloth. 
The remaining dry substance is then 
carefully taken nil by means of a knife. 
The injured places are now brushed 
over with clean water, pressed between 
cloths, and dried. If the stain is not 
tiien removed, a nibbing with dried 
bread will easily take it oil To restore 
the finish, a thin solution of gum 
arnbie, or in many cases beer is pre¬ 
ferred, is brushed ou, tiien dried and 
carefully ironed. By careful manipula¬ 
tion these stains will be successfully 
removed. 

Paint, varnish, and resin. —(1) For 
white or coloured cotton and woollen 
goods, oil of turpentine or benzine, fol¬ 
lowed by soapsuds. For silk, benzine, 
ether, soap; hard rubbing is to be 
avoided. l f or all kinds of fabrics chloro¬ 
form is best, but must be carefully 
used. ('2) Stains of paint or varnish, 
niter being softened with olive oil or 
fresh butter, may generally be removed 
by the same means ns ordinary grease 
spots, (3) Saturate tlio spots with a 
solution of equal parts turpentine and 
spirits of nmmoDia ; wash ont with 
strong soapsuds. 

Stearin, sperm candles '.—For nil kinds 
uso 95 per cent, alcohol. 

Tannin, walnut shells .—White cottons 
and linens, Jnvello water (liquor soda; 
chlorinate), warm chlorine water, con¬ 
centrated solution of tartaric acid. 
Coloured goods or silks, chlorine water, 
diluted according to the tissue nnd 
colour, each application to be followed 
by washing with water. 

Tar,axle grease ;—White cottons and 
linens, soap, oil of turpentine, and water, 
each applied in turns. Coloured cottons 
nnd woollens, first, smear with lard, 
rub with soap and water, and let it 
stand for a short time; then wash witli 
oil of turpentine aud water, alternately. 
Silk tho same, using benzine instead of 
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turpentine, and dropping the water from 
a certain height on the under rude of 
satin. Avoid nibbing. 

Stills.—Carles recommends the use 
of carbonate of ammonia as an effective 
means of cleansing the worms of stills. 
The carbonate of ammonia is mixed with 
water in the still, and, being slowly 
carried over in the gaseous condition 
with the vapour of water during dis¬ 
tillation, it penetrates to every part of 
the apparatus, attacking resins, fatty 
bodies, sulphuretted products, &c., and 
after about an hour only a perfectly 
inodorous limpid water ilows from the 
worm. 

Stones.—To remove grease from 
stone steps or passages, pour strong 
soda and water boiling hot over the 
spot, lay on it a little fullers’ earth 
made inlo a thin paste with boiling 
water, let it remain all night, and if 
the grease bo not removed, repeat the 
process. Grease may sometimes be 
taken out by rubbing the spot with 
a hard stone—not hearthstone—using 
sand and very hot water, with soap and 
soda. 

Stuffed Animals.—(t) Give the 
animal a good brushing with a still* 
clothes-brush. After this warm a 
quantity of new bran in a pan, taking 
care it does not burn, to prevent which, 
quickly stir it. When warm,' rub it 
well into the fur with your hand, 
liepeat this a few times, then rid tho 
fur of tho bran, and give it another 
sharp brushing until free from dust, 
(2) fcSpongc with white soap and warm 
water, rubbing well into and about tho 
roots of the hair, but avoid using an 
excess of water to soak into the stuffing, 
or the specimen will, in all probability, 
never thoroughly dry, and moths and 
rot will bo tho result. Dry in a 
current of air as free from dust as 
possible ; brush the fur occasionally as 
it dries (a coarse comb at lirst will, 
perhaps, separate the hairs better). 
Before putting it into its case, wash 
freely with benzoline, rubbing with tho 
fur; you may never dread moths, and 
your specimen will always bo clean if 
your case is properly made and closed 


tip air-tight, by means of p ;lp6l . ,, ast . 
over every joint ami crack. 

Teapot. — (l) Fill w ;th boili ne 
water and add some strong washing 
soda ; lul it remain for a day or two* 
(2) Weak solution of spirits of salt 
(hydrochloric acid). 

Textile Fabrics.*—The iecit) M 

under this head are mainly derived 
from a most useful little manual hy 
»S. Christopher on ‘ Cleaning and 8eom\ 
ing.* (Spon.) 

Cleaning and scouring are, with 
dyers, divided into “English” and 
“ French.” TIkj reason of theso two 
names does not appear, as one method 
is as much practised by each of the two 
nations ;w the other. That known as 
the English method consists in scouring 
and washing tho nrticlo to bo cleaned 
with a strong solution of soap, or soap 
and pearl a 1 -!), and afterwards well 
rinsing it in pure water. This is tho 
only thorough method of cleaning, and 
should always be adopted when tho 
fabric is much soiled and dirty. For 
cleaning carpels and hearth-rugs, the 
English mol hod is divided into thorough 
cleaning and dry cleaning. Tim differ¬ 
ence between these two consists more in 
the manner of carrying out the several 
operations limn in the processes them¬ 
selves. in dry cleaning, when once tho 
operation has been commenced it must 
be continued until the fabric—carpet 
or rug—is as dry as it can bo got by 
rubbing with dry cloths; and cave 
must also be taken that tho liquor does 
not soak through and wet the buck. 
In thorough cleaning, Ihu carpet is 
saturated with the soap liquor. French 
cleaning is done with camphine, and is 
especially applicable for silks or satins 
which are not, much soiled ; as if used 
with euro and despatch, it will not 
injure the most delicate colours. 

Clccinimj with 7 fanzine. — Scouring 
with benzine has proved to be. one of 
tho best methods, since tho end is 
accomplished without shrinkage or in¬ 
jurious effect upon the colour or finish, 
so that the garments need not he taken 
apart, nor luce or velvet trimmings be 
taken off, while with men’s clothing it 
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is not noticeable that they have been 
washed. The articles, freed from dust 
and dirt by beating them while dry, 
are thoroughly moistened with benzine 
In a tinned-copper or stoneware vessel, 
anti well squeezed in it with the hands ; 
hilk pieces, ribbons, and heavier portions 
that may require it being brushed well 
or, a zinc-covered table .supplied with a 
tube beneath for re-collecting the 
benzine. The deepest stains arc marked 
and treated more thoroughly. Tho 
articles are similarly treated in a second 
bath of benzine, and then carefully 
dried in a centrifugal machine for 10 
to 15 minutes, the benzine being ie- 
collected in a vessel beneath. Oa 
removal from it they are smoothed out 
and hung in a warm drying-room, with 
access of air. It will require 10 to 
12 hours after they are dry to remove 
the odour completely. Wince benzine 
acts principally upon fatty matter, 
stains of street mud, meal, &c., may 
remain, and must be removed by gently 
•rubbing with a soft sponge dipped in 
cold water to which a little alcohol has 
been added, aud then drying with a soft 
silk cloth. Sugar, champagne, and egg 
stains arc also removed with cold 
water, and the colour is brought up 
again with a little acetic acid and 
alcohol in water, the spots being well 
rubbed out. Blood spots are treated 
similarly. In all these cases the forma¬ 
tion of marginal stains around the spots 
must be prevented by thorough use of 
the soft sponge and soft silk cloth. An 
article that still retains decided stains 
is brushed with a cold decoction of 
soap-bark, to which some alcohol has 
been added, and is then rapidly passed 
through water, and then through water 
slightly acidulated with acetic acid, 
and dried rapidly. Kid gloves are 
well rubbed with the hands, sepa¬ 
rately, in benzine, and each finger then 
rubbed on a stretcher with a rag, and 
after being blown out are hung up 
to dry. Articled treated with benzine 
need but little subsequent finish¬ 
ing, and this may be accomplished by 
applying a solution of gum arabic in 
Water, aud a little alcohol, uniformly 


with a rag, and irnniug. Portions of 
coats that have been taken apart need 
simply to be stretched and moistened 
uniformly with alcohol, and allowed to 
dry rapidly. Heavy cloth, velvets, &c., 
after being well steamed, are treated on 
tho wrong side with so little dressing 
(best of tvagneanth) that it doe-* not 
go through, and are then placed on tho 
finishing frame or warm drum. White 
furs and angora tassels are passed 
immediately from the benzine through 
pulverized chalk, and allowed to dry, 
and are then beaten out, when the 
leather will remain elastic and tho fur 
look well. Benzine that has become 
turbid ' by use may he purified by 
stirring 10 drops of oil of vitriol tho¬ 
roughly into about 2 bucketfuls of it, 
and allowing it to settle. The opera¬ 
tions must, of course, not be conducted 
near the lamp or fire, on account of 
tho combustibility of benzine. 

Definitions, fyc .—Board required for 
cleaning with CampMno.—Thu scouring 
board for French cleaning ought to be 
0 ft. long and 3 ft. wide, and should be 
made of i-in. American pine, free from 
splits and knots, and planed very 
smooth and level. One side of this 
board is covered with groan or drab 
baize, stretched very tight and smooth, 
and fastened to the edges by tinned* 
tacks. Besides this board will be re¬ 
quired 3 silk-scouring brushes, of 
diflbront degrees of hardness—these 
should bo bought of a dyers’ brush- 
maker; n large sponge, some clean 
pieces of flannel, and sonic clean India- 
cotton cloths aud sheets. 

Camphinc is a variety of spirits of 
turpentine, ami is obtained from the 
Pimts australis of the Southern States 
of America. It is sold in sealed tin 
boxes or cans, containing 1 qfc,, 2 qt., 
or I gal. each, and can be obtained at 
almost any oil shop or drysaltery. 
When it is too dirty for further use, it 
is taken back to the shop at which it 
was purchased and exchanged for clean ; 
one pint of clean camphine being given 
for each quart of that which is dirty. 

Common Sour is prepared by stirring 
into cleim water sullicientoii of vitriol 
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to make it taste sharp. The vitriol is 
to bo bought at a drysaltcr’s, not at a 
chemist’s. 

Drying.—Dresses, anti all coloured 
fabrics, should always be dried in the 
shade, and never in the sunshine ; for 
the best colours are sure to fade if they 
are exposed to the glare of the sun, 
and more especially will they do so 
when wet. 

Frame for finishing Silks, &e.—This 
consists of a frame, made generally of 
oak and iron, on which the silks are 
stretched before sizing; and is so 
constructed that a pan containing 
burning charcoal may he run back¬ 
wards and forwards under the silk to 
dry it. 

French Board, for finishing Silks, 
&c.—Have a deal board, about 4 ft. (1 in. 
long, 2 ft. wide, and 1 in. thick. Cover 
this hoard loosely with fine green or 
drab baize, well tacked to the edges 
of the board, and then stuff it with 
wool from both sides, until it is very 
tight and smooth. When stalled, it 
should bo slightly raised along the 
centre of its length and slope off 
towards each side. To use this hoard, 
take a width of the silk or satin which 
has been cleaned, lay it fiat and smooth 
on the baize, anil then sponge it care¬ 
fully all over with a mixture of size 
and water. When this lias beun done, 
pin down first one end and then the 
other, and also the two sides. The 
silk is to ho well stretched while being 
pinned, and the pins are to be pul. in 
about 1 in. apart. Rub the face of the 
silk once more with a damp sponge, 
and then dry it before a clear lire. 
When dry, unpin and take it off the 
hoard, and it is finished. 

Hot Stove.—A luit-stove room is the 
best place in which to dry work which 
has been cleaned with camphiue; and 
the hotter the room is the sooner will 
the smell of the camphine ho expelled 
from the fabrics. 

Irons.—The host kind of iron to use 
for ironing dresses, ribbons, &c., is a 
box iron, on account of its cleanliness. 

Parchment Size, for finishing Silks, 

Bonnets, $c- —Well wash 1 lb. of 


parchment shavings or cuttings, in t wo 
or more lots of cold water; then mg 
them into a saucepan, or other vessel 
with 4 qt. of cold water, and let them 
simmer gently until the quantity j s 
reduced to 2 qt. Strain through a 
sieve, and it is fit for use. One tea- 
cupful of this is sufficient to stiffen one 
bonnet, or to mix with 1 qt. of water 
for finishing silks. 

Pegs arc pieces of wood, firmly 
fastened into the walls of the dye. 
house, at u height of (i ft. from the 
floor, and projecting from the wall 
about IB in., and are placed at intervals 
of about 2 ft. Articles which have 
been cleaned or dyed are put on these 
pegs to drain. When cleaning curtains, 
dresses, or other similar articles, the 
kettle or tub is always stood under one 
of these pegs. For domestic use, a 
plain deal horse, inode like a towel- 
horse, may be substituted for these 
pegs. 

Puncher.—This instrument is used 
for heating or punching those articles 
which are too heavy to be taken in the 
hands and rubbed. It consists of a 
rather heavy mallet-lilco black of hard 
wood, fixed to a long tapering handle. 

fciizo for Coloured Bonnets..—Break 
up 1 lb. of the best glue, put it into a 
vessel with 4 qt. of cold water, and let 
it soak for not less than 12 hours. 
Then pour it, water and nil, into a 
saucepan, and put it over the fire to 
dissolve. Keep it well stirred, and be 
careful not to let it boil. When it is 
all well melted, strain it into an 
earthenware pan, and use it while it 
is scalding hot. The bonnets as they 
are taken out of this size must bo 
sponged ns dry as possible, and tho 
shape regulated, and then hung up to 
dry. This quantity is sufficient for 
12 bonnets. 

Soap.—The best kind of soap to uso 
is Feild’s oil soap. This kind 1ms no 
unpleasant smell, and does not congeal 
after being dissolved. Mottled soap is 
tho next best kind, hilt it requires to 
be used while warm to get it well into 
the work. The great drawback to its 
use is, tbn(; after being dissolved, if it 



dLUAUSmd* 


141 


is allowed to cool it congeals, and 
therefore it is not suitable for cold 
scouring and cleaning. Soft-soap, which 
is made from fish oil, is not fit for 
general use, on account of the fishy 
* 111*11 remaining in the work. 

Starch.—Mix a quartern of the best 
flour with cold water, and when it is 
well mixed pour on it two pails of 
scalding water, and put into it ‘2 oz. of 
beeswax. Now set it to swim in a 
cupper of boiling water fur £ hour, and 
stir it occasionally. Take it out of the 
copper and strain it into a clean vessel, 
and when cool it is ready for use. 
This is for starching articles which are 
to be friction-calendered or glazed. 
The best starch for dresses, and for all 
domestic uses, is the Glenfield starch. 

To Handle is to pass the work from 
one hand to the other, by the selvage, 
keeping it under the liquor all the 
time. 

To Sheet-up. — To rub dry with 
sheets. 

Water.—All water used for cleaning 
or scouring, whether hot or cold, should 
be quite pure and clean. 

Ancient Tapestry *—Dissolve a bar of 
soap in 1 gal. boiling water; when 
cold put 1 qt. of this dissolved soap 
into 1 gal. cold water. Have ready at 
hand some pieces of soft flannel, a soft 
brush, a piece of was ill eat her, and some 
clean, dry sheets. Fii st well brush 
with a hard, long-haired clothes-brush, 
talcing care to remove all the dust from 
the corners; fur this latter purpose it 
is better to use a small {minted brush 
and a pair of bellows. If the tapestry 
is on the wall, begin to clean it at the 
top, but do not clean more than 1 sq. 
yd. at a time. Dip a piece of flannel 
into the soap liquor, squeeze it out 
gently,and well rub it into the tapestry 
to make it lather, and well brush with 
a soft brush. Then wring the flannel 
out of the soap liquor, and dry the 
square with the soapy flannel and the 
washleafcher, and afterwards dry with 
the sheets. The tapestry is to be dried 
with the soap in it, for on no account 
must it be rinsed. Dissolve 4 oz. tar¬ 
taric acid in a pint of boiling water, 


and put it into a pan containing 2 gal. 
cold water. Dip a clean sponge into 
this acid water, squeeze it, and then 
well rub it into the spot you have just 
cleaned and dried. When this has been 
done, it must be again well dried with 
the sheets before being left. And so 
proceed, 1 sq. yd. at a time, until the 
whole is cleaned. The soap liquor must 
be thrown away, and a fresh lot mixed, 
as often as it becomes dirty. When 
the topestiy has all been cleaned, and 
it is quite dry, take a lump of pipeclay 
and well rub it into it, and then brush 
it with a clean clothes-brush. This 
last process takes out the soap and 
spirits, and also brightens the colours. 
Keep a good fire in the room while you 
are cleaning the tapestry. 

Carpets ,—All carpets and hearth¬ 
rugs, whether intended for dry or 
thorough cleaning, must first be well 
beaten, and swept or brushed with a 
hard broom. A carpet, to be properly 
beaten, should be liuug on a stout line, 
the wrong side outwards, and well 
beaten by two ur more persons, accord¬ 
ing to its size, some standing on one 
side and some on the other. The sticks 
used should be pliable, and well covered 
at the ends with cloth in the form of a 
knot in order to prevent the carpet 
being torn or the seams split by the 
sharp ends of the sticks. After being 
thoroughly beaten on the wrong side, 
the carpet should be turned and treated 
in the same manner on the right side. 

Dry Cleaning.—Have ready a number 
of dry coarse cotton or linen cloths, 
some coarse flannels, and one or nunc 
large pieces of coarse sponge; two or 
more hard scrubbing or scouring 
brushes, some large tubs or pans, and 
pails, and also a plentiful supply of 
both hot and cold water. 

First take out all grease spots 5 this 
may be effected in several ways. Well 
rub the spot with a piece of hard soap, 
and wash out with a brush and cold 
water, and well dry each spot before 
leaving it. 

Or use, instead of the soap, a mixture 
of fullers 7 earth, gall, and water, well 
rinsing and drying each spot as before. 
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When this has beun done, the carpet 
may he cleaned by one of the three 
following methods :—. 

(1) To Dry Clean with Soap Liquor. 
—Cut up n bar of soap and dissolve it 
over a fire in 2 gal. water. Put 2 qt. 
of this dissolved soap into a pail of 
warm water. Dip a scrubbing brush 
into this soap liquor, and scour with it 
about 1 wp yd. of tho carpet; be careful 
nob to let the liquor soak through to 
the hack. When this piece is thoroughly 
cleaned, rub tho soap well out of it. by 
means of a coarse flannel or sponge, 
sucking up all the wet and dirt made 
by tho brush; rinse tho flannel or 
sponge frequently in warm water. Now 
lake a clean sponge and dip it into a 
pail of common sour, squeeze it out, 
and then rub tho sour well into the 
part just cleaned and rinsed. Itub as 
dry as possible with clean, course cotton 
or linen cloths before proceeding with 
the cleaning. The whole carpal is to 
be cleaned, spirited, and dried iu tho 
same manner, a square yard at a time. 

(2) To Clean with Gall.—Put n bag 
of very fresh bullocks’ gall into a pail 
containing 2 gal. cold water, with 4 oz. 
pearl ash dissolved in it, aiul well mix it. 
either with a stick or your hands. 
Have ready, besides this, 2 pails cold 
water, a largo sponge, a couple of 
flannels, and sonic dry, coarse cloths. 
Dip tho brush into the gall and water, 
ami scrub the carpet, a square yard at 
a time, as quickly and as carefully as 
possible. Rinse, and suck up the gall 
and dirt with a largo flannel or sponge, 
which is to be frequently rinsed in tin* 
paiis of cold water. Well dry with 
cloths before beginning a second square. 

By adopting this simple process, any 
carpet, whatever its size, may easily be 
cleaned on the floor; the process is 
especially useful when the carpet is not 
very dirty, or when it contains dolicato 
colours, as the gall oannot possibly 
injure Lhem. The only objection to 
this method is that when cleaned with 
gall there is often a dlsugru cubic smell 
left in tho carpet; but if the gall be 
obtained from a fresh killed bullock, 
and tho carpet, after cleaning, bo hung 


for :i few hours in a current of fal | 
air, the whole of this smell will Z ' 
off. 11 5° 

(3) To Clean with Ammonia,—Di- 
solve in a small pan 4 «. pcarlasliin ’ 
hot water, and mix with it 1 ga l am 
monin, which must be obtained l 
drysalLer, not from a chemist. Dm 
a sponge or coarse flannel into thi¬ 
amin onia, take it out rather wet and 
well rub it into tho carpet, then dip 
the scouring brush into the liquor and 
well scour the part already sponged as 
quickly as possible. Tho dirt and am¬ 
monia must tlien be sucked up in the 
sponge m- flannel, and the part well 
dried with flannels and cloths before 
proceeding with the next. Each square 
yard will take about 20 minutes to 
cl tun and dry thoroughly. 

This is another very simple method, 
the only objection to it being that the 
carpet will smell of the ammonia for 
some time if it is kept in the room in 
which it has boon cleaned; it should 
therefore ha hung for 2 or 4 days in 
the open air or under an open shed, 
taking cave, however, that it docs uut 
gel wet. 

In dry cleaning, special care must he 
taken not to allow the liquor to soak 
to the back of the carpet or rug; and 
also that, before commencing, the floor 
or board an which the operation is con. 
duetod, is perfectly dry. A good fire 
should also lie kept in the room during 
the whole time, ns much of tho success 
of the operation depends on rapid 
drying, 

Thorough cleaning, (a) Lay tho car¬ 
pet on a stone door, having a fall of 
about (5 in., so that the soap and water 
may drain off as used, and well scour 
with a long-handled scouring brush, 
using the dissolved soap liquor in the 
manuor described in ilia first process 
for dry cleaning. When well scoured 
all over, scour out the soap ami dirt 
with plenty of cold water, fold and lift 
on to pegs to drain. While tho carpet 
is dmining, sweep ntid well rinse the 
flags; mid then lay down the carpet, 
mul well rhino and scorn- it a second 
time with plunty of cold water. Re* 
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f,,U and hang on the pegs to drain, 
and again well rinse and sweep the 
hags. This roust he repeated until all 
the soap and dirt have been got oat of 
the carpet; it roust then be hung on 
the pegs, and the floor once more swept 
and rinsed. Have a tub or other vessel 
containing 12 pails cold water, and 
stir into it J pint oil of vitriol; spread 
the carpet evenly on the floor, and, 
with a pail, pour this sour carefully 
all over the carpet, and well work it 
in with a carpet broom. This, which 
is a very important process in carpet 
cleaning^ must he performed with care 
and attention to the colours, especially 
when there are greens and blues. 
When done, fold up the carpet very 
smoothly and put it on the pegs to 
drain, and afterwards dry as quickly as 
possible, either in a hot room or, on a 
dry day, in the open air. 

(7,) Have a board 3 ft. wide and 
12 ft. long, so that two persons can 
work at it at the same time. Place 
this hoard on trestles, or horses, 3 ft. 
high, and on the ground underneath it 
place other hoards, on which to drop 
the carpet as the scouring progresses. 
Place the carpet smoothly on the .scour¬ 
ing board, face upwards, and well scour 
with hand-semiring brushes, using the 
soap liquor as before. When this length 
has been scoured, pull the carpet 
towards you and let it drop smoothly 
on to the boards at your feet, and then 
scour the second width in the same 
manner ; and so proceed until the whole 
carpet has been scoured. Then fold it, 
up and put it on the pegs to drain, and 
clean away all the soap mid dirt from 
the boards and floor. Place the carpet 
on the scouring hoard as at first, and 
well scour out the soap and dirt with 
plenty ' of cold water; fold up the 
carpet and put it on the pegs to drain, 
and again rinse the hoards and floor; 
and so continue until all the dirt and 
soap have been got out of the carpet. 
Then well clean the scouring hoard, 
the boards at your feet, and all places 
about them. Put the carpet once 
more on the scouring board and finish 
with the sour as directed for the first 


method, well scouring it in breadth by 
breadth. Drain and dry as before. 
Carpets cleaned in this manner will 
look and wear as well as when they 
were new. 

(c) First take out all the grease 
spots with a mixture of fullers’ earth 
and gall. Dissolve 1 lb. pearlash in 
boiling water, put it into a tub with 
0 pails of cold water, and then well 
mix into it 2 large gall bags, which 
should be very fresh; this will be 
sufficient to clean a carpet containing 
about 30 sq. yd. Spread the carpet 
either on the flags or on the scouring 
board, mid use this preparation in 
exactly the same manner as you would 
the dissolved soap liquor; scouring, 
rinsing, spiriting, and drying the carpet 
just the same. 

Never attempt to clean the back of 
any carpet, ns the backs are sure to get 
clean with cleaning the face. 

Cloth .—Cloth trimmings often become 
soiled, and unless cleaned, the appear¬ 
ance is impaired. Benzine and naphtha 
are used with success for this purpose 
upon grease spots, but when time is no 
grease, the materials fail, anil are likely 
to produce bad results, owing to the oil 
that is contained in them. To remove 
the oil place a quantity of benzine in a 
bottle and drop into it a little oxalic 
acid; this will carry with it to the 
bottom of the glass all the oil remaining 
in the benzine, leaving the greater part 
perfectly pure. After standing for an 
hour or two, carefully pour off the clear 
fluid on the top into another bottle, and 
it will be ready for use. 

Curtains, lied Furniture, ^e,—Chintz. 
—Printed or chintz curtains do not 
require to be unpicked or unlined for 
cleaning and glazing; but if they are 
to be friction-calendered, they must be 
imbued anil taken apart in breadths. 
Lined furnitures, as sofa, chair, or otto¬ 
man covers, and hangings which have 
not been unpicked, must have a strong 
and good starch, which will require to 
he well worked into them. Unlined 
furnitures and linings, which are to be 
friction-calendered, will only require to 
be carefully passed through a thin 
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starch; if, however, they are to he 
glazed, they will require the strong 
starch the same as the lined furniture. 
If dried before being starched, all kinds 
of furniture will take one-fourth less 
starch, and will also be much stiller 
than if starched while wet. Furniture 
which is to be friction-calendered must, 
after starching, be wrung across the 
width, and the ends and edges well 
shaken out and pulled straight; and 
they Bliould afterwards be hung up very 
straight by the ends. 

To clean the furniture: Dissolve a 
bar of soap in 4 gal. boiling water. 
Put 1} gal. of this soup liquor into a 
vessel containing 4 pails of cold water. 
This is called the first liquor. Into 
another vessel put t he same proportions 
of cold water and dissolved soap, for the 
second liquor; and put the remaining 
gallon of soap liquor into a third vessel 
containing 4 pails of cold waler. This 
is the thin soap liquor. Put year 
furniture into the first soap liquor, anil 
well rub and punch it; wring it out 
anil put it into the second liquor, and 
well nil), punch, and turn it in this; 
then wring it out again and puss it into 
tliu third or thin liquor to finish, ami 
give it a clean water directly after. 
Now well rinse it through .'1 lots of 
moderately warm water to take out all 
the soap; and afterwards starch by 
well working the starch all through it. 
When this has been dona, well shake it 
and fold it neatly; when dry, send it to 
the calico glazera to be finished. 

When the furniture is to be friction- 
calendered, first well punch the print 
in a'tub of clean water, and, while tin: 
print is draining, well punch the lining 
in the same water, and repeat this with 
a second tub of water. Tho furniture 
is then to lie cleaned, rinsed, and 
starched, as above diiectcd; excepting 
that the print is to he passed first 
through each soap liquor and rinsing 
water, and through tiie starch, and 
the lining is to follow in the same 
order. 

Damasks.—Dissolve 6 lb. soap in 
8 gal. bailing water; and in another 
vessel dissolve 3 lb, best pearlash iu 


2 gal. boiling water. First clean 
curtains, one at a time, in two W, „ p 
clean water, well working them in 
water; then fold them\p sm *S 
and put each curtain on a nee bvifjf 
to dram. Put 6 pails warm water Into 
a tub, and into this put 2 qt 0 f p,” 
pearlash liquor and 2 gal. of the scan 1 
liquor. Put one of the curtains into I 
this liquor, anil well work it with the 
puncher for 10 minutes, then fold it u „ I 
and pul it on a peg to drain, and treat : 
the other curtain exactly iu the same 

manner. Now throw this liquor aw,iv 1 

and make up a second lot with the 
same proportions as tho first. p as3 
the curtains through this in the same 
manner as before, lotting tho one which 
was second lie first this time. p u j 
this liquor into another vessel and make 
up a third lot, and well work the 
curtains in this as before. Empty this 
liquor into the vessel containing the 
last, and mix (mother lot. Punch the 
curtains in this as before, one at a time 
for 10 minutes, fold up anil put on the 
pegs to drain, and they are ready for 
spiriting. Ilinsii your tub and put into 
it 12 pails of cold water, and into this 
stir ■} pint of oil of vitriol. Open your 
first curtain and well handle it in this 
spirit water for 10 minutes, then fold 
and bang up to drain. Stir another 
\ pint of oil of vitriol into this same 
water, and treat the second curtain in 
the seine manner ns the first. Now 
throw this spirit water away, well rinse 
tiie tul>, and fill it with cold water. Rinse 
the first curtain in this, then throw 
away the water, refill the tab, and 
rinse tho second curtain. Fold them 
up smoothly, drain them, and they are 
ready for drying. To dry these curtains 
properly they must lie hung up in a 
warm room by tiie anils, the middle 
hanging dawn. This is of great ini- 
piirlnneu anil must lie attended to, for 
if they are not dried straight they can¬ 
not lie re-made straight, and conse¬ 
quently will net hang again liko new. 
After drying they arc to be well shaken 
and picked out, and then sent to the 
pressors to lie finished. 

The proportions and quantities here 
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given are for a pair of curtains, each 
containing 20 sq. yd. 

Worsted-aud-Cottan Damasks are to 
he cleaned exactly in the manner 
described above, excepting that after 
bein^ spirited and rinsed, and before 
being pressed, they must have a water 
starch to make them lock strong and 
well when finished. 

Silk Damasks.—Dissolve 2 lb. Fcild’s 
soft-soap in 2 gal. boiliug water, and 
while it is getting cold get ready your 
silk-scouring brushes and Bconring 
board. Have 3 vessels, each containing 
(j pails of cold water for rinsing, and a 
foul th, containing the same quantity 
of water, into which sufficient uil of 
vitriol has been stirred to make it taste 
sour; also a kettle, containing 4 pails 
of water for a soap liquor. Put X qt. 
of the soft-soap liquor into a pail of 
cold water, dip one width of the damask 
into this, then pat it on the scouring 
board, the wrong side up, pour some of 
the dissolved soap on it, and well brush 
with the silk-scouring brush. This 
must not occupy more than 5 minutes. 
Turn it and clean the right side quickly 
with the brush and more of the soi't- 
soap. Now take it off the board and 
pass it through the first soap liquor, 
then through the thin liquor, the 
rinsing waters, and the spirit water; 
well handling it in the spirits for 2. 
minutes. Wring it, fold it up, and dry; 
and so proceed for each width, the 
quantities here given being sufficient to 
clean about 10 sq. yd. After drying, 
they must be dumped, brushed, and 
framed, and sent tu the pressers to be 
finished. 

Silk damasks may also be cleaned 
with camidime, in the following man¬ 
ner ; Well shake and brush the curtains, 
and take the widths apart. Have ready 
the camphine board, brushes, and sheets. 
Put 1 gal. eamphiue into au earthen¬ 
ware pan that will hold 4 gal. Put in 
a width of the damask, and handle it in 
the camphine until it is well soaked, 
which will be in about 2 minutes; then 
fold it up and lay it on a peg over the 
pan, so as to catch the liquor which 
drams from it. Now put it on the 


scouring board, wrong side up, and 
brush it well; then turn up the right 
side, and do the same with it. Pass it 
again through the camphine, fold it up, 
squeeze out of it as much of the cam¬ 
phine as possible, and lay it on the peg 
over the pan. Now turn your board 
the wood side upwards, and put your 
sheets on it. Then shcct-up the width 
which you have just cleaned, using one 
sheet after the other until it is quite 
dry ; then brush it well on both sides, 
and hang it up to air and take of)' the 
smell of the camphine. Each width of 
the curtain or furniture is to be treated 
in exactly the same manner as above. 
When dry they are ready for dressing. 

Mix 1 teacupful of pnrclmient size 
with 4 qt. cold water. Frame the 
damask, am! carefully wet all over 
with this by moans of a clean sponge, 
and dry immediately with the charcoal 
fire, Afterwards* send them to the 
prefers to he finished. Some dyers and 
cleaners prefer damping, brushing, and 
calendering as a finish for this work; 
while others frame or roll it only. But 
this will all depend on the quality of 
the work and the dressing. 

Rapidity of operation is of great im¬ 
portance in this method, for if the 
operator be a dawdler the work is sure 
to suffer. Each width, from the time 
it is put into the camphine until it is 
hung up to air, should not on any 
account take more than 15 minutes. 

S3lk-aini-Worsted, or French Damasks, 
—To clean a curtain, or other furniture 
containing about 10 sq. yd. Dissolve 
3 lb. soap in 8 gal. boiling water; have 
ready 3 tubs, each containing 0 pails 
cold water, and into the first and second 
put 1 pail of the dissolved soap, and $ 
pail into the third. Put into a large 
kettle, or other vessel, 6 pails cold 
water, and well stir into it J teacup of 
oil of vitriol. 

Put the curtain into the first soap 
liquor, and well work it for i minute, 
then take it up by the selvage and 
wring it over the tub ; put it back into 
the same liquor and again well work it 
for a minute, and then well wring it on 
a peg over the tub. • Now treat it in 

li 
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the same manner in the second liquor, 
then put it into the third or thin soap 
liquor, and when it has been well 
worked in this, handle it directly out of 
the soap into the spiriting, wriug it out 
on a peg, put it back into the spirits, 
and again well handle it for about a 
minute, and then put it to drain. 
Throw away the Just soap liquor, rinse 
11m bub, and put into lb 10 pails of cold 
water and »}■ teacup of oil of vitriol. 
Well handle the curtain in this, wring 
it out, return it twice to the same 
liquor, and then luvng it on to the pegs 
to drain. Empty your tub and make 
up a second spirit water, with } teacup 
of oil of vitriol in 12 pails of water, 
well work the curtain in this, and 
afterwards puL it to drain. After it 
has (1 ruined well, dry it with clean 
sheets, and then hang it in a warm 
room to finish drying. When dry, 
damp, brush, and send to the pmunira 
to bo iinished. The shoding-up should 
be carefully performed, and must on no 
account be omitted, as the whole safety 
of the colours depends on this operation. 
Each curtain is to bo cleaned in the 
same manner, ami will take about (> 
sheets to properly dry it; but with 
each fresh curtain the second soap 
liquor is to be used as Llm first, and a 
fresh lot mixed for the second liquor. 

Moreens arc to 1m cleaned, rinsed, 
and spirited, exactly as first described 
for damasks. When sent to the pressors, 
moreens may bo Iinished in one of the 
four following ways, plain, watered, 
embossed, or with satin and watered 
stripes, the charge per yard being about 
the same for each method, 

Tabarot nr Tab bare a.—This limy be 
cleaned and finished in the smne manner 
ns described for silk damasks, excepting 
that when it is sent to the pressors it 
is to be watered instead of hot-pressed, 
To clean with cam phi no : Have your 
board, brushes, and drying clothes all 
ready, and put £ gal. camphinc into 
each of 2 earthenware pans that wilL 
hold about 2 gal. each. Well shako 
and brash tlio curtains, take out the 
linings, and take them apart. Put ono 
width into one of the pans of camphino; 


when it is quite soaked, take it out soJ 
lay it on your board, wrong side 
and well brush it with the oairnihiJ’. 
turn it and treat the right side in the 
same maimer. Now pass it 
through the first liquor, and {L 
through the second, letting it drain on 
a peg over the latter for a minute 
When it has drained sufficiently, sheet 
it up dry with the eotton or lines 
cloths, then brush it with a dry brush 
and hang it up to air and take oft the 
smell of the camphinc. Each width is 
io he cleaned in the same manner, mim 
fresh cmnphinu as often as necessary. 
When all have been dried, put thorn fij 
a few minutes between some damn 
sheets, thou take them out, brush and 
rub I hem, and send to the pressers to 
ho watered. 

.Satin.—Have 2 clean stoneware pans 
that will hold about 2 gal. each, am) 
into each pan put 2 qt. of camphinc. 
Shako and wall brush the curtains and 
take them apart. Put one width of 
the satin into one of tlio pans of cam- 
phinn, let it well souk through, and 
t.lnm drain it on a peg uver the pirn for t 
about a minute. Mow put it ou the 
hoard, the wrong side up, and well 
brush it with n soft brush, occasionally 
wetting the brush in tlio camjihinc. 
When tlio wrong side lias been cleaned 
all over, turn the right, sido up, and 
clean it with tlio brush in the same 
manner; and afterwards pass it through 
the first liquor, and then through the 
second, and well drain it. Now turn 
your board the plain side up, lay the, 
width on it, and well dry with the 
cloths. After it is dry, hrunh it, first 
nn tlio wrong sido mid then on the 
right side, with a dry brush, ami then 
hang it up to air anil take oil' the smell 
of the emnphine. Each width is to tie 
cleaned in the sumo manner, using clean 
camphinc ns often ns required. Satins 
are generally finished in the frame in 
tlio manner described for silk damasks, 
and afterwards sent to the calender. 
Another very simple way is to slightly 
damp them between clean sheets, then 
brush them and sond to the pressers to 
be finished. 
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Satins may also be cleaned, dried, 
damped, brushed, framed, and finished, 
exactly as described for silk damasks. 

Tammy Lining.—(1) Dissolve 1 bar 
of soap In 4 gal. boiling water; have 
3 vessels, each containing 2 gal. cold 
water. Into the first of these put 2 
gal., into the second gal., and into 
the third 1 gal. of the dissolved soap. 
Tack the widths of lining together, 
end to end, and then put it into the 
first soap liquor, work it well in 
this, then put it into the second 
liquor, and again well work it. Now 
put it into the third liquor, handle 
it well in this, and afterwards put ii on 
a clean peg to drain. Put 8 gal. cold 
water into a clean vessel, nml stir into 
it one tablespoonful of oil of vitriol; 
handle the lining in this spirit water 
fur o minutes, take it out and rinse it 
in one lot of cold water for about a 
minute. Now dry it, and when dry 
have it re-glazed on the wrong side. 
(2) Mix together the crumb of a stale 
loaf and a quint of silver Bond, mid 
damp the mixture with cam phi un. Put 
a dry width of the tammy on the 
scouring hoard, and well work this 
mixture into it, on both sides. Then 
shake it and brush it, and it is cleaned. 
Again damp the mixture of bread and 
sand with a little fresh camphine, and 
clean the next width in the same 
manner. And so proceed for any 
number of widths, (3) Tammy lining 
may also be cleaned with camphine, in 
the manner directed for tabarct; hut a 
flannel should bn used to rub out the 
dirt instead of a brush. 

When cleaned by either of these last 
two methods the tammy will not often 
require re-glazing, unless it was very 
dirty before cleaning, But whenever 
it is necessary to re-glaze it, it should 
be done on the wrong side. 

Bullion Fringe and Worsted Fringe 
should be cleaned in the soap liquors, 
spirited, rinsed, and dried, exactly ns 
directed for tammy lining. But if the 
fringe contains any spiekets, that is, 
pieces of wood covered with silk, these 
must be taken off and cleaned with 
bread-crumbs and camphine, or, if 


necessary, sent to the fringe makers to 
be re-covered. 

Bullion Lace and Gimp arc do be 
cleaned in camphine and dried in cloths, 
piece by piece, in the manner directed, 
for tabarets. 

Silk curtains, when soiled, may be 
made to look as good as new by washing 
them in a liquid composed of ^ pint 
gin, 4 oz. soft-soap, 2 oz. straiued 
honey, well mixed ; spread the silk out 
on a table and apply the mixture with 
a sponge, rubbing thoroughly; then 
wash in soft water, into which there 
should be put 2 tablespoonfuls of ox¬ 
gall to 3 gal. of water, rinse the silk, 
but do not wring it; hang it out smooth 
to dry, and iron when damp. 

Dresses. —Silk.—Have two earthen¬ 
ware vessels that will hold about 2 gal. 
each, and put A gal. of camphine into 
each of them. Take the sleeves off the 
dress, and the body off the skirt. 
Clean the body first, next the sleeves, 
and the skirt last. Put the body to 
Bunk in the first liquor, mid when it is 
well wetted lay it on the board, and 
well brush it with the silk scouring 
brushes, first on the inside and after¬ 
wards on tho outside. When this has 
been done, put it hack into the first 
liquor, and then into the second, and 
let it drain on a peg over the latter for 
about a minute. Have a clean sheet 
spread out on the plain side of the 
board, take the body oil* t*he peg, and 
lay it smoothly on this and well rub 
it, with clean India-cotton cloths, until 
quite dry. The sleeve and the skirt 
are to be cleaned and dried in exactly 
the same manner. Hang in a hot roam 
to take off the smell of the camphine. 

This is a very quick and easy way to 
clean a silk dress. But if it should be 
very dirty it will he found to be much 
better to take it apart into widths, anil 
to elcau each vidfcli separately by either 
of the two following methods ;—(1) 
Dissolve 2 lb. of soap in 2 gal. of boil¬ 
ing water, and use when cold. Have 
4 pans, or other vessels, with 4 pails of 
cold water in each. Into one of these 
put a small quantity of the dissolved 
soap for a thin soap liquor, and in 
h 2 
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another dissolve J lb. of tartaric acid 
for spiriting. The other two lots of 
water are for rinsing. Now begin and 
clean the dress as quickly as possible, 
for each width should uot take more 
than 5 minutes from first to last, or it 
will probably be spoiled. Spiead the 
width, wrong side upwards, on a clean 
scouring board which is rather longer 
and wider than a width of the dross, 
pour over it sufficient of the dissolved 
soap to wet it thoroughly, and well 
brush it, lengthwise, with a soft brush ; 
then turn it and treat the right side in 
the same way. When this has been 
done, pass it lirst through the thin soap 
liquor, then through the two rinsing 
waters, aud afterwards well handle it 
in the spirit water, and then put it on 
a peg to drain. Now spread a clean, 
dry sheet on a dry board or table, lay 
on it the width which you have just 
cleaned, and well dry it with clean 
cloths, and afterwards brush it with a 
dry brush. When all the widths have 
been cleaned and dried they should he 
finished either in a silk-finishing frame 
or ou a French board. Silks or satins 
should never he brushed across the 
widths, as doing so causes them to fray 
out, and spoils them for re-making. 

(‘2) Have ‘2 clean earthenware pans, 
which will hold about 2 gal. each, aud 
put £ gal. of camphine into each. Take 
one breadth of the dross and dip it into 
the lirst lot of caraphiue, then spread it 
on the hoard, dip the brush into the 
camphine, aud brush the width as 
above directed. When this has been 
done, put it again into the lirst liquor, 
then into the second, and let it drain 
for a minute over the latter. Be sure 
to squeeze out as much of the cum phi mi 
as possible before passing the width 
from one liquor to the other. Spread 
a clean sheet on the hoard, lay the 
breadth of silk on it, and dry thoroughly. 
Aud so proceed for any number of 
widths. Hang in a hot room to take off 
the smell of the camphine. Yinish either 
in the frame or cm the French board. 

Satins may be cleaned by either of 
the methods given for cleaning silks. 

Irish Poplins and Tabinets are to he 


cleaned with camphine, in the manner 
directed for Tabaret curtains. 

Lama.—Boil 1 lb. of the best ri ce i n 
1 gal. -water for 3 hours, and when 
done pour off into a basin a sufficient 
quantity to starch the dress. When 
the remainder is partially cold, well 
wash the dress with it, without using 
any soap, and rinse in cold water. 
Wring it well, and starch it with the 
rice water put by for the purpose, and 
dry quickly before the lire. When 
sufficiently dry, it is ironed with a cool 
iron, as it is very liable to scorch; use 
a wot cloth to damp the parts which 
may have become too dry for ironing. 
These dresses must, on no account be 
allowed to lie damp, even for an hour, 
or they will be spoiled, as the colours 
are sure to run. 

Alpacas, Printed Muslins, or Piques 
may also be cleaned by this method, for 
if tlm operation be performed with 
care aud despatch, it will be found not 
to injure the most delicate colours. 

Piques and Coloured Muslins. — 
French method : Make a strong lather 
with best white soap dissolved in soft 
water, and use while rather warm, but 
not hot. Wash the dross in this, but 
do not soak it previously. As soon as 
the lather appears soiled, squeeze out 
the dress, throw away the lather, and 
wash the dress again in a second lot, 
and so continue until the dress is 
thoroughly clean. Then well rinse it 
in cold water, and afterwards in cold 
water slightly lducd. Squeeze all the 
water out of the dress, hut do not, 
wring it, and hang in a shady place to 
dry; or, if the weather be wet, dry it 
before the lire. AVlum dry, they are to 
be starched. Tt i.s in this operation 
that t.lie failures in getting up muslins 
and piques more often occur than in the 
washing. Use a large basin and haw 
plenty of starch, and dissolve in the 
starch, according to the quantity of it, 
3 or 4 in. of composite or wax candle. 
{Squeeze the starch well out of the 
dress, and while it is still wet put it 
between some old sheets or tablecloths, 
and pass it between the rollers of a 
wringing mqchiqo o;* under a mangle; 
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by this means all lumps of starch will 
Pi removed. Finish by ironing. Piques 
should be ironed on the wrong side, as 
lightly as possible. 

Flannel—{ 1) To prevent shrinking 
in washing, soak the liannel for a night 
in cold water when dirty, and the next 
morning wash with curd soap in very 
lukewarm water. Don’t wring, but 
press the water out and hang to dry. 
(2) Cleaning white flannel. Use pipe¬ 
clay, which should be mixed to proper 
consistency in a pipkin; stand on the 
fire till warm, stir with wax candle for 5 
minutes, add a modicum of soap and a 
dash of Prussian blue, and stand by to 
cool, and always use cold, laid on with 
a sponge, and dry in shady breeze. For 
grease spots, lay over them pure clay, 
size the thickness of a crown piece, then 
place in the sun, and the clay will ab¬ 
sorb all the grease without fail. When 
trousers are dry, mb them to loosen 
the clay, which brush ofdj and you will 
have cleaner looking trousers than by 
washing, and they will be fit to wear 
two or three times without pipeclaying. 
The same for flannel jackets. 

Hearth-rugs. — Hearth-rugs should 
never be cleaned an the floor, but on 
a large scouring board, and should only 
he operated upon -t of their length at a 
time. After being denned, they re¬ 
quire to be dried very quickly; as 
otherwise, on account of the thickness 
of the pile, they are apt to sadden. 

Hearth-rugs may he cleaned by cither 
the first or second methods given for 
dry-cleaning carpets; with the follow¬ 
ing exception, that when the first 
method is adopted, only 1 lb. of soap 
dissolved in 1 gal. of hot water will be 
required. After the rug is finished, 
dip a clean sponge into a pail contain¬ 
ing a little common sour, and well rub 
it into the face of the rug. 

Lace .—Cover an ordinary wine bottle 
with fine flannel, stitching it firmly 
round the bottle. Tack one end of the 
lace to the flannel, then roll it very 
smoothly round the bottle, and tnclc 
down the other end, then|cover with a 
piece of very fine flannel or muslin. 
Now rub it gently with a strong soap 


liquor, and, if the lacc is very much ; 
discoloured or dirty, fill the bottle with 
hot water, and place it in a kettle or { 
saucepan of suds and boil it for a few 
minutes, then place the bottle under a I 
tap of running water to rinse out the 
soap. Make some strong starch, and 
melt in it a piece of white wax and a 
little loaf-sugar. Plunge the buttle 

2 or 3 times into this and squeeze out 
the superfluous starch with the hands ; 
then dip the bottle in cold water, 
remove the outer covering from the 
lace, fill the bottlo with hut water, and 
stand it in the sun to dry the lacc. 
When nearly dry take it very carefully 
off the bottle, and pick it out with the 
fingers. Then lay it in a cool place to 
dry thoroughly. 

Shawls and Rearms. —f'hina Crape, 
Brocaded or Printed Silk.—They may 
be cloaued by either of the methods, 
and in the same manner, ns directed for 
siik dresses. 

Woollen.—Scotch method: Semite or 
cut up 1 Hi. of soap, and boil it in a 
small .quantity of water. When suffi¬ 
ciently cool, beat it to a jelly with the 
hand, at the same time mixing with it 

3 tahlcspoonfuls of spirits of turpentine, 
and 1 of spirits of hartshorn. Wash 
the shawl thoroughly in this, then well 
rinse in cold water, mid, when all the 
soap is out, in salt and water. This last 
need only be done when the shawl 
contains delicate colours. Then fold 
the shawl between two sheets, being 
careful not to let two folds of the 
shawl come together. Mangle, and 
afterwards iron with a very cool iron. 

Sheepskin Lings and Mats .—Dissolve 
1 bar soap in 2 gal. boiling water. 
Put 2 qt. of tills into n tub or pan 
containing about 2 gal. warm water. 
First rub out the dirt and grease spots 
with the strong soap liquor, or, if 
necessary, with fullers’ earth. Then 
put the rug or mat, into the tub con¬ 
taining the weak soap liquor, and well 
wash and punch it. Throw away this 
first liquor, and mix another lot with 
the same proportions of warm water 
and dissolved soap, and again well wash 
the rug; and so continue until it is 
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perfectly dean. Then rinse well in 
ct*M w.U-T tu take out all the soap, 
and afterwards in odd water iu which 
a bmall quantity of bluo has Lo,*n <iis- 
goirtJ. This blue v,.ik-r will only be 
r* quire 1 f>-r white skills. After this 
Li-, li/>en done, the nut or ru£ should 
be vrun£ out, shaken, and hung to 
dry wirh the ‘•kin side towards th«* sun, 
but not when the heat w scorching', or 
the skin will become hard and brittle. 
It fhouIJ, while drjing, ho frequently 
shaken and hung up first by one end 
anil then by the other. 

JfjhJUrehvfs, fiibloj i?, J fautles, 
dud F,s:i o/ ]YitLt-uuts .—Have 2 large 
earthenware pan*, and put 2 qt. of 
camjihiiii- into iuch ]>an. IMj> the article, 
whatever it may he, into tin.* first liquor 
of tamphiuo, well lumlle it in thi-, aud 
repeat the operation in the second 
liquor. Then drain ; hare a dry sheet 
on your hoard, lay the article on it, and 
dry well with line cloths. Finish by 
ironing with a box iron. 

Table Coven .—Dissolve 1 bar of soap 
in 4 gal. boiling water, and mix with it 

1 lb. pearl ash. Have 0 earthen waio 
pans nr tubs that will hold about 8 , 
gal. each ; into the fir*t of these put 
3 gal. of the dissolved soap and 1 pail 
cold water; into the second, 2 gal. soap 
and 1 pail water; and into the third, 

2 pails water and 1 gal. dissolved soap. 
Well work the cover in each of these 

3 soap liquors, beginning with the 
strongest, and wring it between each. 
Stir 1 tablespoonful of oil of vitriol 
into a tub containing 8 pails cold water. 
Handle the cover in this spirit water for 
5 minutes, then take it out and rinse it 
in one lot of coldjwater; this is tile 
proper method for cotton-an cl-worsted 
or printed cloth covers. Table covers 
made with a mixture of silk and 
worsted, instead of being spirited after 
cleaning, should be well worked in a 
pan containing 2 pails cold water, in 
which 1 lb. common salt has been dis¬ 
solved, and afterwards rinsed through 
2 lots of cold water. Dry quickly; 
then shake, brush, and finish by ironing 
with a box iron, or send to the pressers 
to be finished. 


Tobacco Pipes—A very 
and effective plan. Cut i iu. frum (i* 
eml of an ordinary cork, and tit it tu*.]* 
into the howl of the pipe. W- 
with a knife cut a hole thruimh the 
cork wide enough tn admit the nozzle of 
a water tap with a little prea-me, turn 
on the water gently until the tj w . 
through the atom is sufficiently sttenc' 
and let it run until the pipe is'clean, s> 

Vellutn.—benzine applied with a 
sponge. It will remove almost every 
stain, aud does not destroy the torture 
in tin 1 least. 

Violin— (1) U*e snap and water 
hut avoid its running through the 
holes. Clean the interior with dry vice 
I)o not use spirit, (d) Moisten the solid 
parts with salad oil, then mix same oil 
and spirits of wine together in a basin 
trying its strength first on a part of the 
neck 111 -scroll, then with apiece of white 
linen rag, (lipped in the oil and spirit 
rub tile soiled parts, keep shifting the 
rag as it gets dirty: it will take several 
days to do, hut keep the parts well 
soaked, where dirty, with oil after every 
rubbing; hut by no means scrape it. m 
Ordinary paraffin oil. SUi/htli/ saturate 
a rag of sott silk, and proceed to wash 
your violin therewith. The effect is al¬ 
most magical; the paraffin dissolves the 
crust of dirt aud rosin and cleans the 
varnish without injuring. (4) for the 
outside, a strungisli solution of washing- 
soda, applied with piece of flannel. If 
you find the soda remove the varnish 
(as it does with some oil-varnishes), use 
soap-and-ivatcr, and then paraffin. 
When clean, rub with linseed-oil-, 
spirits of wine removes the old resin at 
once, hut sometimes takes the varnish 
with it. For the inside, get a handful 
of rice, steep it in solution of sugar and 
water 5 minutes, strain off) and nearly 
dry the rice till just sticky. Put in at 
snundhnles and shake till tired. This 
will pick up all dirt, then turn out. 

Violin Bows—(1) Take a small 
piece of flannel, wet it (cold process), 
well rub it with best yellow soap, 
double it, holding the hair gently 
between the finger and thumb, rub 
gently till clean, Using pilenty of soap j 



CONi'EO'iUONEBy. 


151 


rlr „ flannel, wipe off, then wipe dry 
ffi'ih n piece of calico or linen; in an 
’ tar afterwards it will be ready for the 
risin. (.-) A solution of borax-and- 

Wall - papers. — To remove oil 

stains, « r malks wlier<i P“i lle lla ' ,e 
ifSted their heads, from wall-papers, 
mis pipeclay with water to the consist¬ 
ency of cream, lay it on the spot, and 
allow it to remain till the following day, 
when it may be easily removed with a 
penknife or brush. 

Zinc Vessels. —Zinc articles, if 
small, can be cleaned by being pickled 
inspirits of salts (hydrochloric acid) 
with water added, till the articles are 
nicely cleaned, in about three minutes, 
without being too strongly attacked, 
then washed and dried. Large articles 
like refrigerators are cleaned by being 
rubbed with a swab, dipped in raw 
spirits, then washed with water, and 
finished with whiting. 

CONFECTIONERY.— The 
foundation of all kinds of confectionery 
is sugar, clarified, and boiled to different 
decrees by menus of a special stove. 

i’fotu — The confectioners’ stove is 
generally built like a cupboard in a 
recess in the wall of the bakehouse. 
The iides are of brick, or of wood lined 
with tin or sheet-iron, to preserve the 
heat, with strips of wood fastened about 
4 in, apart, to support trays or shelves 
for drying the various goods; also a few 
movable iron network shelves for hold¬ 
ing eaucly pots, arranged so that they 
can be tilted bodily. The door must shut 
close, and a smaller door or ventilator 
should be made in it near the top. The 
cupboard is heated by a stove of any de¬ 
sired pattern, or even by a pot of hot 
embers or charcoal. 

Clarification .—For every 6 lb. of raw 
sugar required, take 1 qt. of water, the 
white of an egg, and about J teacupful 
of bullocks’ blood. Less than X pint 
will suffice for 1 cwt.; but if a very 
fine, transparent, and colourless syrup 
is required, use finely powdered ivory- 
black instead of the blood. Put the 
white of egg in the water and whisk to 
a froth, then add the black and sugar, 


place the pan containing the ingredients 
on the store-fire, and stir them well 
with a spatula, until the sugar is dis¬ 
solved and nearly boiling. When ebul¬ 
lition commences, throw in a little cold 
water; this causes the coarser parts to 
separate more freely, and the impuri¬ 
ties attach themselves to the clari¬ 
fying matter used; continue for 5 
minutes, using about 1 pint of water to 
every G lb. of sugar, until the dross is 
discharged, and there remains a fine 
clear syrup. Place the latter beside the 
stove, and carefully remove with a 
skimmer the scum which forms on the 
top: it may also be taken off as it rises, 
but it is best to let it remain a short 
time after it is clarified. When char¬ 
coal (black) is used, it must be passed 
through a filtering-bag made of thick 
flannel, in the shape of a cone, having a 
hoop fastened round the top to keep it 
extended, and to which strings arc sewn 
that it may be tied or suspended in any 
convenient manner: what runs out at 
first will be quite black; return this 
again into the bag, and continue doing 
so until it runs fine and clear. A little 
lime or any other alkali, added to the 
sugar with the water, will neutralize 
the acid which raw sugars contain, and 
they will be found to stand better after 
they have been manufactured, by not 
taking the damp so soon. 

Loaf-sugar is usually clarified by 
white of egg mixed with water, without 
other assistance. When it is necessary 
to have a very fine sparkling grain, 
break the lamp into small pieces and 
put in a preserving-pan, with sufficient 
water to dissolve it, in which has been 
mixed the white of an egg and powdered 
charcoal, as fur raw sugar, following in¬ 
structions already given. After the 
sugar has been drained from the bag, 
pass some water through to take off any 
which may be left in the charcoal, and 
use for dissolving more sugar. The 
scum is reserved, when charcoal (black) 
is not used, to mix with articles of in¬ 
ferior quality. 

Hotting degrees .•—There arc 7 essential 
degrees in boiling sugar: some authors 
give 13, but 9 may be admitted. They 
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are:—(1) small thre,ill, (2)large thread, degree, will conduce to more T . ■ 

(3) little pearl, (4) large pearl, (5) the | crystalline form. It mast beuji* ? 
blow, (6) the feather, (7) ball, (8) crack 1 caution, ns too much will cause tV' 
(9) caramel. syrup to grain. ' 

Syrup.—This term embraces the first To ascertain the degree of tie b!r~ 

4 degrees, which are ascertained as fol- continue the boiling, dip a skimraeV” 
lows. Place the clarified syrup on the the sugar and shake over the r, 10 il' 5 
fire, let it boil a little, dip the top of blow through the holes, and ', 
your finger in the boiling syrup, and on bubbles or air bladders are seen onIV 
taking it out apply it tu the top of your .. . - For the “ feather,” dip ti 

thumb! on separating thorn, a small skimmer again into the sugar'and bln ■ 

string will be drawn out a little dis- through the holes as before, and th» 
tance, about, as fine as a hair, which bubbles will appear larger and atronen 
will break ami moire itself into a Or, on giving the skimmer a sudden 
drop on the thumb and finger (“small jerk, so as to throw the sugar from 
threadContinue the boiling a little when it has acquired the degree, it ivd! 
longer, repeat the same operation as hang from the skimmer in tine w 
before, and a larger string will bo drawn strings. D 

" large thread *’). Separate the linger Candy.—After passing the decree if 

from 'the thumb as before, and a largo “ feather,” sugar is inclined to “ grnin'’ 
string may lie drawn, which will c\tcml or “ candy,’* and will form a povi',i« q- 
to nearly the distance the fingers may agitated or stirred; for as the boilmz is 
be opened (“little pearl ”). The linger continued, the water evaporates until 
may now he separated from the thumb none is left to hold the sugar in k 0 ] u _ 
to the greatest extent before the thread tion; therefore the latter return to the 
will break (“largo pearl’’). state it was ia before the solvent™ 

Crystallisation.— This includes the added. The water, being evaporated l v 
degrees of “blow ” and “ feather.” boiling from the last degue, leaves a 

The principles of the operation arc thin crust of crystals round the sides of 
those. First, as in the case of syrup, the pan, which shows it has attained the 
when the water has absorbed ns much candy height; this crust must be care- 
sugar as it is eai>ablo of containing in a fully removed, as it forms, with a damp 
cold state, by boiling, a portion of the cloth or sponge, or the wholo mass will 
water is evaporated, ami sugar remains candy if Millered to remain, 
in excess, which, when exposed to a less The “ hall ” degree can be ascertained 
degree of beat, separates itself, nail in the following manner. Provide a jug 
forms crystals on any surface presented of clean cold water, and the stem of a 
to it. But if it is exposed too suddenly dean tobacco pipe or a piece of round 
to cold, or disturbed in its action by stick. First dip it in the water, then in 
being shaken, or if the boiling has been the sugar, and again in the water ns 
continued too long, the crystals will run speedily as possible; take off the sugar 
hastily together, forming a mass or which has adhered, and roll it into a 
lump. To obtain crystals in perfection, ball between the finger ami thumb in 
the boiling must be gradual, mid con- the water. If it forms a large ball 
tinuod only till a few drops let fall on a which will bite hard and adhere to the 
cold surface show a crystalline appear- teeth, it is termed “large ball.” 
unco, or, after being removed from the For “crack,” follow tile directions 
fire, a thin skin forms on the surface, given for “ball.” Slip the sugar off the 
The syrup is then taken from the lire pipe, or stick, still holding it in the 
and placed ill a less hot but not cold water, then press it between the finger 
place, and covered or put into a stove or and thumb: it breaks short and crisp, 
closet to prevent the access of cold air. with a alight noise. 

A few drops of spirits of tvine, added To obtain “ caramel ” requires csre 
when the sugar lias attained the proper and attention, and frequent trial. Try 
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2 s before, and let tlm water ,ie 'l uite 
On taking it off the pipe, it snaps 
jite”glass, with a loud noise; it will 
nisi assume a beautiful yellow colour; 
after this it will speedily Irani, taking 
a i] Jans from brown to black. To pre- 
iviit turning, dip the bottom of the pan 
into a pail of cold water as soon as it 
inmos to caramel; also be careful that 
the IJame of the fire does not ascend the 
files of the pan. 

When boiling sugar, keep the top of 
the pan partially covered from the time 
toiling commences until attaining the 
ball or crock; the steafii which rises, 
ban" thrown to the sides, prevents the 
formation of crust or crystals. To pre¬ 
vent graining, add a little acid when at 
thu crack—a tablespoon ful of common 
vinegar, 4 or 5 drops cf lemon-juice, or 
2 or 3 drops of pyroligneous acid: this 
is termed “gieasing"; too much acid 
will grain it, and prevent boiling to 
caramel. A little butter added when it 
commences boiling will keep it from 
rising over the pan, anil prevent grain¬ 
ing. " About as much cream of tin tar as 
may he laid on a sixpence,added to 7 ib. 
of sugar with the water, or equal quan¬ 
tities of cream of tartar anil powdered 
alum, added at the boiling stage, will 
also stop candying. Sugar is very liable 
to grain if [mured on a hot slab, as may 
easily happen after several casts have 
been worked olT. When sugar lias been 
boiled or warmed several times, it is 
very apt to “ run ” and become sticky 
ia a damp atmosphere. Adds in excess 
have the same effect. If a panful should 
[toss the degree intended to be boiled at, 
add a little water and boil again. 

Every intelligent confectioner now 
uses a thermometer tu guide him in 
hoiling his sugar, the most common 
form in this country being Fahren¬ 
heit’s. The temperature for “ syrup ” 
ranges from 215° to 230° I 1 ’. (102° to 
110° U.); “ blow ” and “ feather ” mark 
about 2.'15° F. (113° C.); “ball” 
reaches 240° F. (115J° C.); “ crack ” 
requires about 252° F. (122° O.); 
and “ caramel ” follows at 260° F. 
(127° C.). 

Cakes.— Bordeaux or Parisian. — 


Make a mixture as for pound-cakes, 
leaving out the fruit, peel, and spices; 
bake in a round or oval hoop, When 
baked and cold, cut into slices J in. 
thick; spread each slice with jam or 
marmalade. The outside of the cake 
may be cut round, or ihited to form 
a star; and the centre of the cake 
is occasionally cut out to about 1 J in. 
from the edge, leaving the bottom slice 
whole : this may be filled with preserved 
wet or dry fruits, creams, or a trifle. 
The top is ornamented with piping, wet 
or dry fruits, and peels, or piped with 
jam and icing. 

Pound .—The following table gives 
the ingredients necessary for rich 
pound-, Twelfth-, or bride-cakes of dif¬ 
ferent prices:— 
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These proportions allow for the cake 
tailin' ico-1. If more sugar is preferred, 
it may Lj the same as the hut ter ; less 
is used that the cake may be light, and 
to allow fur the sweet fruit. Double the 
quantity of almonds may be ummL To 
make: warm a smooth pan, large enough 
fur the mixture; put in the butter, anil 
reduce it to a tine cream, bv working it 
about the pan with your hand. In 
.summer the pan need not be warmed; 
but in winter keep the mixture as warm 
as p.^sible, ~with"Ut oiling the butter. 
Add the sugar and mix it well with the 
butter, until it becomes white and feels 
light in the hand. Break in 2 or 3 eggs 
at a time, and work the mixture well 
before more is added. Continue doing 
this until ail arc used ami it becomes 
light; then add the spirit, currants, 
peel, spice, and almonds, most of the 
almonds being previously cut in thin 
slices, and the peel into small thin strips 
and hits. When these arc incorporated, 
mix in the flour lightly; put it in a 
hoop with paper over the bottom and 
round the side.-, and place on a baking- 
plate. Large cukes require 3 or 4 pieces 
of stitf paper round the ‘'ides; and if the 
cake is very large, a pipe or funnel, 
made either of stiff paper or tin, and 
well buttered, should be put in the 
centre, and the mixture placed round it; 
this is to allow the middle of the cake 
to be well baked, otherwise the edge 
would be burnt 2 or 3 in. deep before 
it could be properly done. Place the tin 
plates containing the cake on another, 
the surface of which is covered 1 or 2 in. 
thick with sawdust or tine ashes to pro¬ 
tect the bottom. Bake it in an oven at 
a moderate heat. The time required to 
bake it will depend on the state of the 
own and the dze of the cake. A guinea 
cake in an oven of a projier heat will 
take 4 to 5 hours. When the cake is 
cold, proceed to ice it. Wedding-cakes 
have generally, first, a coating on the 
top of almond icing; when this is dry, 
the sides and top are covered with royal 
or white icing. Fix on gum paste or 
other ornaments whilst it is wet; and 
when dry, ornament with piping. orange- 
blossoms, ribbon, &c.; the surface and 


sides are often covered with small knuta 
of white sugar candy whilst the icintr is 
wet. Twelfth-cakes are iced with white 
or coloured icing, and decorated with 
gum paste, plaster ornaments, piping- 
paste, rings, knots, and fancy papers 
&c., and piped. ' ? 

Italian Dread .—Take 1 lb, butter 
1 lb. powdered loaf-sugar, 18 oz. flour 
12 eggs, 4 lb. citron and lemon-peel! 
Mix as for pound-cake. If the mixture 
begins to curdle, which is most likely 
from the quantity of eggs, add a little 
of the ilour. When the eggs are all 
used, and it is light, stir in the re¬ 
mainder of the flour lightly. Bake in 
long, narrow tins, either papered or 
buttered; first put in a layer of the 
mixture, and cover with the peel cut in 
large thin slices; proceed in this way 
until J full, and bake in a moderate 
oven. 

Hice Pound-cake .—Take 1 lb. butter, 
1 lh. powdered loaf-sugar, 12 oz. flour, 
4 lb. ground rice, and 12 eggs. Mix as 
Italian bread, and bake in a papered 
hoop. If required with fruit, put 2 11. 
currants, § lb. peel, 1 grated nutmeg, 
and a little pounded mace. 

Satoij (hot mixture).—Take 1 lb. 
powdered loaf-sugar, 1 pint good eggs, 
and 14 oz. flour, Warm a pan, free 
from grease, with the sugar in it, iu the 
oven until you can scarcely bear your 
hand against it; then take out and pour 
in the eggs: -whisk with a birch or wire 
whisk until quite light and cold, when 
it will be white and thick. If it should 
not whisk up well, warm again and beat 
as before; or it may be beat over the 
stove fire until it is of the warmth of 
new milk. When finished, sift the flour 
and stir it in lightly with a spoon, 
adding a few drops of essence of lemon 
to flavour it. Butter some tin or copper 
moulds regularly, with rather less on 
the top than the sides. Dust with 
loaf-sugar sifted through a lawn sieve 
Knock out all that does not adhere, and 
again dust with fine flour; turn out, 
and knock the mould on the board. Tie 
or pin a piece of buttered paper round 
the mould, so as to come 2 or o in, 
above the bottom. Fix the mould in a 
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, nl [ nearly fill it- Bake in a in a moderate oven. For almond hearts, 
"-d rate oven, When done, the top butter some tins in the shape of a heart, 
® ii rm and dry. Try it by but without bottoms; cover a baking- 

„ in a small piece of stick or plate with paper; place the tins on it, 
Ff.i 3 aIu p if it comes out dry, it is and fill nearly g full with the mixture; 
r'T’ The surface of the cake should dust a little sugar on the top, and bake 
’•fonite smooth. There is as much art in a moderate oven. 

" buttering the mould properly as in Venice.—Cut a Savoy cake in slices 

ore paring the nurture. 3 hf in- thick, in a parallel direction 

" d ;, d mixtures.—Separate the yolks from the bottom to the top; spread 
from the whites when you break the each slice with raspberry or apricot 
“ p tt t the yolks into a clean pan jam, or some of each alternately, or any 
with the sugar, and the whites in other sort of preserve. Ucplacc each 
another by themselves. Let the pans piece in its original form; when com- 
te unite free from grease. If they are pitted, make an icing as directed for 
ruM.-d round with a little (lour, it cakes, with 4 whites of eggs to 1 lb. 
will take nd any which may be left, sugar, which will make it rather thin. 
Wipe out with a "clean cloth. Beat up It may he coloured with cochineal, &c.; 
the yolks and sugar by themselves, with spread it over the cake, which, being 
a wooden spoon, and afterwards whip up thin, will run into the flutes and mould- 
the whites to a very strong froth. If ings of the cake, when it will appear of 
they should happen to be rather weak, the same form as before, Let dry in the 
a bit of powdered alum may bo added, mouth of the oven, but be careful it 
When the whites are whisked up firm, dees not get discoloured. When dry, 
stir in the yolks and sugar. Sift the ornament with piping. Savoy cakes are 
th,ur ami mix in lightly with the often done in the same manner, without 
spatula, adding a little osseueo of lemon being cut in slices, to ornament them; 
to flavour. Fill the moulds and bake as or they may be done without icing, and 
before. When cakes are made in this either piped, or ornamented with gum 
wav, the eggs should lie quite fresh and paste holders, &c., which are fixed on 
good, otherwise the whites cannot he with dissolved gum arable. Volutes or 
whipped up. When weak, pickled eggs high and projecting figures are sup- 
are used. A good method is to beat thu ported with pieces of small wire, 
eggs first by themselves, over a fire, Savoy cake to represent a melon.— 
until they are warm; then add the Bake a cake in a melon-mould; when 
sugar, and whip it over the lire until cold, cover with icing aB for a Venice 
amiin warm, or malm as for hot mix- cake. Whilst wet, stick on pieces of 
tures, and heat twice. loaf-sugar, to imitate the surface of the 

Almond Savoy and Almond Hearts.— melon. Strew over some yellow and 

Take 1 lb. blanched sweet almonds (4 oz. green sugar-sands; or paint when dry 
of them may be bitter), 2 lb. sugar, 1 to imitate nature. Form the stalk and 
pint yolk of egg, 4 pint of whole eggs, leaves out of gum paste, and fix in the 
1 lb, flour, and the whites of 12 eggs centre, on the top. 
beaten tu a firm froth, round the Savoy cake to imitate a hedgehog.— 
almonds with the sugar in a mortar, and Bake a cake in a mould of that form; 
sift through a wire sieve, or grind in a blanch some Valentin or Jordan almonds; 
mill, and mix with the sugar in the cut them into small fillets and stick 
mortar. First mix the whole eggs well them over the surface, to form the 
with the almonds and sugar, then add quills or prickles of the hog. Put in 
the yolks by degrees, stirring until quite two currants for the eyes, 
light; then mix in the whites, and after- Wafers. —Take 4 oz. sugar, 4 oz. 

wards the flour lightly; prepare some butter, 8 oz. flour, the yolk or white of 
moulds as for Savoy cakes, or only butter 1 egg, and £ teaeupful of milk or water, 
them. Fill the moulds 5 full, and bake Melt the butter in the water; mix the 
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CIS, sugar. anil Ilnur together, adding, 
bv degrees, the melted butter and water; 
or. instead of the hutter, it may he made 
into s thin hatter with cream, and a 
little orange-flower water, or any other 
essence, to flavour. The nurture may 
he coloured- Make the wafer-tongs hot 
over the hole of a stove or clear fire. 
I'iuh the inside surfaces with butter or 
oil, put in a spoonful of the hatter, and 
close the tongs immediately; put them 
on the fire, turning them occasionally 
until the wafer is done, which a little 
practice will soon enable you to ascer¬ 
tain; roll the wafei s on a small round 
stick, stand on their ends in a sieve, arid 
put in the stove to dry; serve with 
ices. 

Candied Sugar.—Provide a round 
mould, smaller at bottom than top, of 
any sire, made of till or copper, with 
hides round the Miles about 3 in. asunder, 
eo as to fasten strings across in regular 
rows' from the tup to the bottom, leav¬ 
ing sufficient room for the sugar to 
crystallize on each string without touch¬ 
ing, or it will form a complete mass; 
paste paper round the outside to prevent 
the syrup from running through the 
holes. Have the mould clean and dry ; 
take sufficient clarified syrup to fill, trail 
to “blow" or “feather," and add a 
little spirits of wine ; remove from the 
fire, and let rest until a thiu skin is 
formed on the surface, which you must 
carefully remove with a skimmer; pour 
into the mould, anil place in the stove, 
where let it remain undisturbed for 8 or 9 
days, at 90° F.(d2° C.)or half that time at 
F, (38’ C.) ; make a hole, and drain 
off superfluous sugar into a pan placed 
below; let drain quite dry, which will 
take about 12 hours; wash off the paper 
from the mould with boiling water, 
place near the fire, and keep turning to 
warm it equally all round ; turn up and 
strike the mould rather hard upon the 
table, when the sugar will relieve itself 
and come out; put on a stand or sieve 
in the stove, raise the heat to 120° F. 
(49 3 C.), anil let remain until perfectly 
dry. The heat of the stove must be 
kept regular and constant; this can 
easily be accomplished at small expense 


with many of the patent stoves now ia 
general use, and without causing nnv 
dust. A thermometer should be' £ ‘, 
placed that the heat may at all timr-j 
he ascertained without opening tti; 
stove. Colour with prepared cochineal” 
nr othpr liquid colour, or by eriudiiw 
any particular colour with the spirits of 
wine and adding it to the syrup before 
it comes to the feather. 

Civ mi with Liqueur Rings. _Have 

some moulds to form the impressions in 
powder, as in the preceding, in the shape 
of the links of a chain; fill with syrup 
at the blow, as before, and put iii the 
stove for a day; when hard and fit to !e 
taken out, place on their ends in the 
powder; have another mould of a link 
in two halves, and with this form the 
impressions between the others, so as to 
complete; fill, and finish as before. 

Cri/st tlli'.cd Chocolate. —Prepare some 
sugar and pour into the box. When a 
tlun crust is formed on the top, make a 
hole on one side, and push the articles 
previously shaped with chocolate, as for 
drops, geutly under with your finger; 
put them in the stove to crystallize, as 
other articles. After the syrup is drained 
off, and the articles dried, they must 
remain until quite cold before being 
turned out, ns the chocolate continues 
soft for some time. 

Crystallized Fruits. —Have a square or 
round tin box, smaller at bottom than 
top, with wire gratings made to fit at 
convenient distances, and having a hole 
with a tube or pipe to admit a cork, and 
drain off the syrup. Take any preserved 
fruit wet, drain from the syrup, and 
dip in lukewarm water to take oft’ any 
syrup which may adhere; dry in the 
stove; when dried, place in layers on 
the gratings, side by side, so as not to 
touch each other; continue in this 
manner with any sort of fruit until the 
box is full; then fix the whole with a 
weight, to keep it steady. Boil suffi¬ 
cient clarified sugar to fill the box to 
the degree of “ blow,” add a little spirits 
of wine, and remove from the fire. 
When a thin skin has formed on the 
top, remove carefully with a skimmer, 
anil pour the sugar into the mould; 
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j-cj in the stove at 90° F. (32 O.j, 
*'i j et remain for 12 hours; dram off 
svi-uM into a pan from the tube at 
; [t„ii and let remain iu the stove 
anti! quits dry; turn out by striking 
, ha h„ t hard upon the table, separate 
, tally, aad put in boxes with paper 
b tween each layer. When different 

fruits P' 1ste ' lino . ts > &c -’. a ! c mised 

together indiscriminately, it is termed 
mills- fmit candy. Any sort of fruit or 
•mm pastes, when thoroughly dried, may 
g e crystallized in the same manner. 
When’ the syrup is drained off, if the 
crvstals are not large enough, another 
lot of sp up may be prepared and poured 
over- let remain in the stove for 7 or 
5 j l0ar3 , then drain and finish as before. 
If small pieces of stick are pushed down 
at "each corner, or in any other vacancy, 
when filling the mould, one may he 
withdrawn at any time to ascertain the 
size of the crystals, which will save the 
trouble of giving a second charge of 
sugar. 

Zipwur $c. — These are all 

made after the same manner. A square 
box is filled with very dry starch powder, 
or very fine and dried sugar. The depth 
of the box should suit the articles to he 
made. Shake the box, or pass a knife 
repeatedly through the powder, that it 
may be solid; smooth the surface with 
a straight piece of wood; have a thin 
piece of flat board, on wiiich is fastened 
a number of little devices, about 1 in. 
apart, and to suit the width of the box ; 
these may be made of lead, plaster, nr 
wood, in the form of rings, diamonds, 
stars, bottles, scissors, harps, shoes, or 
anv other form fancy may suggest; 
make the impressions in the powder in 
regular rows, until the box is full; then 
prepare some sugar, boiling it to the 
blow, and flavouring with any sort of 
spirit or liqueur, such as brandy, rum, 
noyau, Maraschino, cinnamon, rnsolis, 
&c., colouring the syrup accordingly. 
It should be prepared in a pan with a 
lip. When a thin skin has formed on 
the top, place a cork in the lip of the 
pan, hut not to close it, allowing a space 
for the sugar to run ont, the cork being 
merely to keep back the skin; then fill 


| the impressions you made in the powder 
and place them in the stove at 90° F. 
(32° C.) ; let remain a day, then take 
out, and their surfaces will be found 
quite hard and solid ; brush the powder 
from them with a light brush, when 
they may he painted, crystallized, or 
piped. Many of these bon-bons are 
beautifully piped and coloured to repre¬ 
sent dogs, horses, costumes, and theatri¬ 
cal characters; the fur on the robes is 
imitated with white or coloured sugar 
in coarse grains, and lace-work is done 
by means of a pin. Liqueur drops are 
made with the impression of half a ball 
to any required size, as other forms. If 
the Hat parts of two are moistened, put 
together, and dried in the stove, they 
will form drops perfectly round. 

Candy.—Articles that come under 
this head are made from sugar brought 
to the ball, and grained by rubbing 
against the sides of the pan. 

Artificial Fruit , JSgijs, tfc.—Prepare 
plaster moulds from the natural objects; 
make in 2, 3, or more pieces, bo as to 
relieve freely, and have a hole at one 
end into which the sugar may be poured; 
let them be made so that the parts fit 
together exactly; for this purpose, have 
2 or 3 round or square indentations on 
the edge of one part, so that the corre¬ 
sponding piece, when cast, will form the 
counterpart, which may at nil times be 
fitted wilh precision. Let the object 
you would take the cast from he placed 
in a frame of wood or stiff paper; embed 
a part in tine sand, soft pipeclay, or 
modelling wax, leaving as much of the 
mould exposed as you wish to form at 
one time, and oil with sweet-oil; mix 
.some prepared plaster with water, to the 
consistency of thick cream, and pour 
over; when this is set, proceed with tilts 
other portions in the same maimer until 
complete. Let dry and harden for use. 
Take sufficient syrup (clarified with 
charcoal) to fill the mould, and boil to 
small hall; rub some against the side, 60 
as to grain it; when it turns white, 
pour into the moulds; take out when 
set, and put into the stove, at a mode¬ 
rate heat, to dry. The moulds must be 
soaked for an hour or two in cold water 
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previously to their being used, which 
will be found better than oiling them, 
as it beeps the sugar delicately white, 
while oil does not. Colour according to 
nature with liquid colours and eamel’s- 
hair pencils, or the usual pigments sold 
in boxes may he used. If a glo^s is re¬ 
quired, the colours should be mixed 
with a string solution of gum arabic or 
isinglass, to the desired tint. Eggs and 
fruit may be made as light and appa¬ 
rently a9 perfect as nature, by having 
moulds to open in two, without any 
orifice for filling them. Fill one-half 
with the grained sugar, immediately 
close the mould, and turn it round 
briskly that it may be equally covered 
all over. To accomplish this, it is 
necessary to have an assistant. 

Burnt Almond **—Take line Valencia 
or Jordan almonds, and sift all the dust 
from them ; put a pint of clarified syrup 
into the pan for each lb. of almonds, and 
place it with*the almonds on the fire; 
buil to ball, then, take off and stir the 
mixture well with a spatula, that the 
sugar may grain and become almost a 
powder, whilvfc each almond has a coat¬ 
ing. Put into a coarse wire or cane 
sieve, sift all the loose sugar from them, 
and separate those whhh stick together. 
When cold, boil some more clarified 
syrup to feather, put in the almonds, 
give 2 or 3 boils in it, take from the 
fire, and stir with the spatula as before, 
until the sugar grains; sift and separate, 
and keep in glasses or boxes. A third 
coat may be given in the same maimer 
as the second, if they are required large. 

lied.—The same as the last, using pre¬ 
pared cochineal to colour the syrup 
whilst boiling. 

Common.—These arc made with raw 
sugar and shimmings. Put some water 
with the >ugar to dissolve it; when near 
bulling, add the almonds, and let boil in 
it until it comes to small ball; or when 
the almonds crack, take from the fire, 
and stir with a spatula until the sugar 
grains and becomes nearly a powder; 
put into a sieve, and separate the lumps. 

Best Burnt Almonds—Bed.—For each 
lb. of sifted almonds, use 2J lb. loaf- 
sugar, made into a syrup. A round- i 


bottomed copper pan is best for making 
these in. The almonds may be boiled in 
the sugar until they crack* before bein* 
taken from the lire to be stirred anl 
separated for the second coat; or, when 
the sugar is boiled to ball, the almonds 
may be put in ; then take from the 
lire, anil stir well with a spatula, that 
the sugar may grain, and each almond 
have a coating. Put the pan on the fire 
again, and keep constantly stirred, that 
the loose sugar may melt and burn 
about them of a fine brown. Either 
way will give the burnt flavour, from 
which they take their name. Turn into 
a coarse sieve, sift all the loose sugar 
from them, and separate those that stick 
together. Boil the same quantity of 
clarified syrup as before to feather 
and colour it to the desired shade with 
prepared cochineal. Let it attain the 
same degree again before taking the 
syrup from the fire, then put in the 
almonds anil stir them as before until 
the sugar grains, and again sift and 
separate. The sugar for the third coat¬ 
ing must not lie boiled quite so high as 
the last, and there must be only suf¬ 
ficient to just cover them. Imme¬ 
diately the sugar begins to grain about 
them, turn out on the stone, and 
cover with a pan or cloth. After a few 
moments, separate and put in boxes or 
glasses, when cold. The colour of these 
almonds is considered to lie much 
brighter when the syrup is boiled rather 
higher than the required degrees for the 
second and third coats, and the colour 
added to reduce it, after it is taken from 
the fire. 

Coco-nut Icc, or Candy .—Finely grate 
the inside of a coco-nut; mix 6 or 8 nz. 
of the grated nut with 1 lb. sugar; use 
vater to moiSten the sugar in the propor¬ 
tion of 1 pint to 3 lb. Boil to bare crack, 
gram the sugar by rubbing some against, 
the side of the pan, and pour into oiled 
or buttered tins. Some give an ad¬ 
ditional flavour by adding a little 
raspberry jam, or orris powder (which 
will also give somewhat the flavour of 
a raspberry, if a little tartaric acid is 
used with it). With the jam more 
particularly it forms a most delicious 
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rwDBOtmd. It Should be coloured with 
‘ ‘ J 3re d cochineal to give the red colour 
If raspberries, otherwise it should be 
p iite ; Machines are now generally 
i fo r preparing the coco-nut. 
'cjtsfuot or Uorehovnd Candy .—Make 
i strung infusion of the herbs, and use 
for dissolving the sugar, instead of taking 
tTr „p Raw sugar is mostly used. Boil 
to the ball, grain and finish as ginger 


Minis and Pistachios.—These are 
done "the same as burnt almonds, hut 
they arc usually donuminated piawlings, 
the nuts being only put into the sugar 
for 2 or 3 minutes before it is taken from 
the fire, and stirred. 

Singer fundi'.—Clarified syrup, boiled 
to the ball; flavour either with essence 
of ginger, or powdered root; then with 
a spoon or spatula rub some against the 
side of the pan until it turns white; 
pour into small square tins, with edges 
or paper cases which have been oiled or 
buttered, and put in a warm place or on 
a hot stone, that it, may become dappled. 
The svrup should be coloured yellow, 
whilst boiling, with a little sallrnn. 

letfon Franlmgs .—As orange. 

Orange Peiwhngs .—Take 4 or 5 China 
oranges, and cut off the peol in quarters, 
or small lengths; take off all the pith or 
white pait of the peel, leaving only the 
yellow rinds, and cut into small pieces, 
about an inch long, and the sue of pins. 
Have about a pint of clarified sugar 
boiling on the fire; when it comes to 
the bluw, put in the pieces of peel, and 
let boil until the sugar attains small 
ball; take off, and stir with the spatula 
until the sugar grains and hangs about 
them; sift oil' the loose sugar: when 
cold, separate and keep in a dry place. 

Peppermint, Lemon, and Rosa Candy 
are made as ginger candy, colouring the 
lemon with saffron, and the rose with 
cochineal. 


Hum Candy .—To 3 lb, sugar put 1 
pint water, boil to bare crack, take from 
the fire, and beat with a spatula as in 
whisking eggs; as soon as it begins to 
froth or rise in the pan, pour into tins 
previously buttered and covered with 
split almonds, currants, or stoned raisins, 


and immediately cover it with the pan 
turned upside down. It nmybe coloured 
in the boiling with cochineal, or saffron. 
Flavour the white with peppermint, or 
essence of bitter almonds; pink, with 
otto of rose ; and yellow, with essence 
of lemon or ginger. 

Sweet-Flag Candy. —Sweet-flag candy 
is relished by all lovers of sweetmeats, 
and it is a valuable aid to digestion. 
Being eaten greedily by children, it is 
often better than other medicine. A bit 
held in the mouth when one is caring 
for the sick will often counteract the 
effect of contagious germs. To prepare 
it, take fresh, healthy roots of sweet- 
ilag, anil after a careful washing, cut in 
slices 4 in. thick. Put into a stew- 
pan or bright basin, and pour a little 
more cold water over than will cover 
them. Net on the stove and heat 
slowly ; when the water boils, turn it 
off. If tlic candy is desired for medicine, 
quite enough of the strength lias been 
removed, but for a sweetmeat it is better 
if boiled up ami the water turned off 4 
or 5 times. Now measure tiie sliced 
roots, and to each 2 cupfuls allow 
cupfuls of white sugar; turn on water 
enough in cover,return to Hie stove and 
simmer slowly, stirring often until the 
water has quite boiled away ; then turn 
out on buttered plates, aud stir fre¬ 
quently until dry. The long simmering 
after tho sugar is added makes the roots 
quite tender, and the candy will keep 
fresh and nice for years. (Country 
Gentleman.') 

Cliocolate.— Roasting .—Take suf¬ 
ficient nuts to cover the bottom of an 
iron pot 2 or 3 in. deep, place on the five 
to roast, stirring constantly with the 
spatula that the heat may be imparted 
equally. A coffee-roaster answers for this 
purpose, taking care not to torrefy them 
too much, as the oil of the nut suffers 
thereby, and it becomes a dark brown 
or black, grows bitter, and spoils the 
colour of the chocolate. Musty or 
mouldy nuts must be roasted more than 
the others, so as to deprive them of 
their bad taste and smell. It is only 
necessary to heat them until the skin 
will separate from the kernel on being 
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pressed between the fingers. Remove 
from the tire, and separate the skins. 
If a large quantity. put them in a 
sieve which has the holes rather 
large, hut not su much aa tu allow the 
nuts to passthrough; then Mjueeze or 
press in your hands, ami the skins will 
pass through the meshes of the sieve; 
or, after being separated from the nuts, 
they may he got riil of by winnowing 
or fanning in a similar manner tu corn. 
When separated, put again on the 
fire, stirring nmaUntly until warmed 
through, without browning. When 
thev are heated enough, the outside 
appears shiny; winnow again, to .se¬ 
parate aiiy burnt ^kin which may have 
escaped the first time. 

Mating ,—Have an iron pestle and 
mortar, a stone of close grain and tex¬ 
ture, and a rolling-pin of the s>amo 
material or of iron. The stone must be 
fixed so that it can be heated from 
below with a pot of burning charcoal. 
Warm the mortar and pestle by placing 
on a stove, or by charcoal, until they 
are so hot that you can scarcely bear 
yuur hand- against them. Wipe the 
mortar clean, and put a convenient 
quantity of prepared nuts in it; pound 
until they are reduced to an oily paste 
into which the pestle will sink. If 
required sweet, add 4 to \ of its weight 
of powdered loaf-sugar; mix well 
together, then put in a pan in the stove 
to keep warm. Take a portion and roll 
or grind well on the slab with the 
roller (both being previously heated like 
the mortar) until it is reduced, to a 
smooth impalpable paste, which will 
melt like butter in the mouth. Put in 
another pan, and keep warm until the 
whole is similarly disposed of; then 
place again on the stone, nut quite so 
warm as previously, work over again, 
divide into pieces of 2, 4, 8, or 16 oz. 
each, and put in moulds. Give a shake, 
and the chocolate will become flat; 
when cold, it easily turns out. The 
moulds may be of tin or copper, and of 
various devices. 

Bayonne or Spanish chocolate is 
generally the most esteemed. Its 
superior quality is attributed by some 


to the hardness of the stone employed 
in making it, which does not absorb the 
oil from the nuts. No pestle and mortar 
is used, but the nuts are levigated on 
the -stone, which is fixed on a slope; and 
in the second pounding or rolling, the 
paste is pressed closely on the stone to 
as to extract the oil, which runs into a 
pan containing the sugar to be used* 
the oil of the cacao and the sugar are 
well mixed with a spatula, again mixed 
with the paste on the stone, and 
finished. 

Chocolate Drops with Nonpareils. _ 

Have some warm chocolate, as for pista¬ 
chios ; some add a little butter or oil 
to make it work more fiee; make into 
balls about the size of a .small marble 
by rolling a little in the hand, or put 
huine of the paste on a flat piece of vvoud 
on which to form, and take oil' with a 
knife. Place on sheets of whitepaper 
about 1 in. apart, "When the sheet is 
covered, take by the corners and lift up 
and down, letting it touch the table 
each time, which will flatten them; 
cover the surface entirely with white 
nonpareils, and shake oil’ the surplus 
ones. When the drops are cold, they 
can be taken off the paper easily. The 
bottom of the drops should be about as 
broad as a sixpence. Some of them may 
be left quite plain. 

Chocolate Harlequin Pistachios .— 
Warm some sweet chocolate by pound¬ 
ing in a hot mortar; when reduced to 
a malleable paste, take a little, and 
wrap round a blanched pistachio nut, 
roll in the hand to form it as neat as 
you can, throw it in some nonpareils of 
various colours; let it be covered all 
over. Dispose of the whole in the same 
manner; fold them in coloured or fancy 
papers, with mottoes; the ends should 
be cut like fringe. Almonds may be 
done the same way, using vanilla choco¬ 
late, if preferred. 

Cmn-vnon, Mace t or Clove Chocolate .— 
These are made the same as vanilla, 
using about to 2 oz. of any powder 
spice to that quantity, or sufficient of 
the essential oils to flavour. 

Stomachic Chocolate. —Take 4 oz. 
chocolate prepared without sugar, 1 oz. 
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1 o Z. powdered cinnamon, 48 
\\ mnbergris. o oz. sugar; warm tho 
r .^ fJ j, r j,„undin"in. the he.ited mortar, 
the stone, add aromatics in powder 
\\ jj ie s n«»r, ami mix well with the 
", „tJ - keep elo-ed in tin boxes. About 
i *> this is put into the chocolaie- 
, V'.'htoit is made, giving an agreeable 
is-l delightful flavour, and rendering 
; t ' ptwmat'bic. It may also be used for 
flavouring chocolate tablets. 

‘VavitU Choculatc .—Take 10 lb. pre- 
Tmd nuts, 1° lb * S11 W oz - vanilla, 
1 iC. cinuamon, 1 dr. mace, and 2 dr. 
I-.vi 5 ?. Prepare nuts according to dirre- 
ti <ns"ivi!B. Cut the vanilla in small bits, 
n.iiind fine with part of the sugar, and 
mis rith the pa-de; boil about A the 
su^ar to u blow* ” before adding to the 
circulate, otherwise it will eat hard. 
Prnrvfd as before, and either put m small 
moulds or divide in tablets, which are 
wrapped in tinfoil. This is ordinary 
“ eatable ” chocolate. 

Comfits. —These arc marie in a 
copper comfit-pan, attached to n bar, 
having chains at each eml, with a horde 
and snivel in the centre, by which it 
is suspended from the ceiling about 
breast high over a stove or charcoal 
lire. Steam pans are now used in large 
factories. A preserving-pun containing 
clarified syrup is plaeed inside the stove, 

, or over another fire, that it may be kept 
hot, hut not boiling; a ladle for throw¬ 
ing syrup into lire pan, and a 44 pearling 
cot,” are also needed. This last some¬ 
what resembles a funnel without the 
tube, and having a small hole in the 
centre with a pointed spigot fitted into 
it. which regulates the syrup run out. 
A piece of string tied several times 
across the centre of the top of the cot, 
and twisted with the spigot, allows it 
to he adjusted. 

Almond .—Sift Valencia almonds in a 
cane or wicker sieve, pick out any 
piece* of shell ami any very small or 
large almonds, using those which are 
near of a size \ take about 4 lb., put 
into the comfit-pan, and proceed as for 
caraways (1); or they may first have a 
coating of dissolved gum ” Arabic ; rub 
well about the pan with the hand, and 


give a dust of flour ; then pour on a 
little syrup at small thread, work and 
dry well, give 3 or 4 more charges, 
and a charge of gum with a dust of 
Jlour. Proceed thus until they are 
thc required size, then dry for a day, 
and proceed and finish as for caraway 
comfits. For cheaper comfits, more 
gum and flour are used. 

Barberry.— Pick the barberries from 
the stalks, and dry on sieves in a hot 
stove; when dry, put about 2 lb. into 
the comfit-pan, ami proceed as for 
almond comfits, giving first a charge of 
gum anil Hour, and finish as others. 
Make of a good size, and quite smooth; 
finish with very white leaf sugar syrup, 

Camtcay. — ^1) Sift 2 lb. caraway seeds 
in a hair sieve to free them from dust, 
put into the comfit-pan, and rub well 
about the bottom with your hand until 
quite warm,* have some clarified loaf 
sugar syrup boiled to “small thread 
give a charge by pouring over about 
2 tablespoonluls; rub and shake well 
about the pan, that they may take the 
sugar equally, until quite dry. Be care¬ 
ful not to make them too wet in the 
first charges by using too much syrup, 
or they will lie in a lump and be 
dilficult to part. It prevents sticking 
to pass the hand through them between 
every swing of the pan, and adds to 
their smoothness. Give 4 or 5 charges, 
increasing the quantity of syrup a little 
each time, and let each charge be well 
dried before another is given, dusting 
with flour at the last charge. Sift in a 
hair sieve, and clean the pan. Put in 
again, .and give 4 or 5 charges more, 
with a dust of Hour at the last; then 
sift, and clean the pan. Proceed thus 
until they are i required size. Put in 
the stove or min to dry until next day; 
clarify and boil some sugar to large 
thread, keep warm as before, divide the 
comfits, and put part in the pan, so as 
not to have too many at one time; as 
they increase in size, divide into con¬ 
venient portions, so as to work them 
properly without encumbering the pan. 
Give 4 or 5 charges of syrup, proceeding 
in the same manner as before, until they 
are ■& or move of the required size; v 
Ji 
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store until ne-xt dar. Continue with 
eath portion alternately, until all are 
dune. On the third day, boil the syrup 
te small pearl, nn<l give 3 or 10 charges 
as before, without Using llonr, lessening 
the quantity of syrup each time. Swing 
the pan gently,'and dry each charge 
well. Put in the stove i»«r 4 or 1 hour 
after each charge, anil proceed alter¬ 
nately with each portion until liniahcd^ 
when they should he about the size ot 
pens, Put in the store for a day, then 
.smooth with the whitest loaf sugar 
syrup boilc j to small thread; add 2 
or 3 tahlespoonfuls of dis'.ulred gum 
arahie t»> give a glass. (rive 3 or 4 
charges with a very gentle heat, the 
i-yni’p being ouM and the pan scarcely 
warm. Work and dry each ehaige well 
before another is added; when finished, 
dry in n moderate heat. Jt is heat to 
dry c mints in the sun, as it bleaches 
them. If the stove h at a greater heat 
than the sun on a model ately warm day, 
which is 70° to SO” 3 F. (21° to 27° (J.) 7 
it will spoil their whitenesi. (2) Hath 
Ctrawa)s are made in the same way, 
hut only half the size. (J») Gingerbread 
Caraways. Sift the seed-., and waun 
in the pan, as for (1). Have some gum 
arable dissolved, throw in a ladleful, 
and rub well about the pan with the 
hand until dry, dusting with dour. 
Give 3 ur 4 coatings in thi^ manner, and 
then a charge of sugar, until the comfits 
are about 4 the required size. Dry for 
a day, give 2 or 3 coatings of gum and 
flour, finish by giving 3 or 4 charges of 
sugar, and dry. These are made ahmifc 
the Mze of Path caraways. Colour some 
different colours, leaving the greatest 
portion white. (4) Pearled. When the 
comfits are about the size of Bath cara¬ 
ways, dry and pearl as cinnamon. 

Cardamom .—Keep the seeds in their 
husks until used. They are often mixed 
with grains of paradise, which have not 
the same aromatic taste, and are more 
hot and spicy. Break the husks by 
Tolling with a pin ; separate the skins 
from the seeds, put 2 lb. into the comfit- 
pan, and proceed as for caraways (1). 
Make a good size, and quite smooth. 

Celery .Put 1 lb. celery seed into j 


the pan, and proceed as for earawavs ([' 
winking up to thi: size or’ a l lU -„; SJ’ 
head. Dry and pearl as cinnamon, 

C/tarri /.—These are made from' p ra . 
served cherries, diieil, hull in y u !~l 
hand til make quite round, du,t wift 
powdered loaf sugar, and dry again , 
then proceed as for barberry toiuhl-' 
Other preserved fruit comfits mar 
made in the same manner. 

Cinn.imon. —Take 1 lb. cinnamon hark 

and steep in water for a few h„ur. to 
soften ; cut into pieces about J in. Ion ■ 
and the size uf a large needle". Dry fa 
the stove. Put the pieces, when dry 
into the comlit-pan, and pour on n 
little syrup, as for caraways (1), p ro . 
ceeding in the same way until they 
are % the required size. You mu-'t 
not u»e your hand for these as for 
caraways (1), as they are liable to 
break. Dry in the stove, then suspend 
the pearling cot; "boil some clarified 
loaf sugar to large pearl, and till the 
cot; put some of the prepared comfits 
in the pan, but not too many at a time 
as it is ditlicult to get them to pearl 
alike. Keep £he syrup at the hoilinv 
point; open the spigot of the cot so as 
to allow it to run in a very small stream 
or continued dropping ; swing the pan 
backwards and forwards gently, and 
keep a Stronger fire under the pan thaD 
otherwise, lie careful that the syrup 
runs so that it dries as soon as dropped, 
which causes the comtits to appear rough. 
If oue cot, full of sugar is not enough, 
put in more until they are the required 
size. When one lot is finished, put in 
sieves to dry, and proceed with another; 
but do not let them lie in the pan after 
you have finished shaking them. They 
will be whiter and better if partly 
pearled one day and finished the nest. 
Use tile best clarified sugar to finish. 

Cl.vo. —Flavour sugar gum paste 
with oil of cloves, nnd mould in the 
form of cloves. Dry and finish as 
others. 

Culounng. —Put some of the comfits 
or nonpareils into the comfit-pan, shake 
or rub about until warm, add sufficient 
prepared liquid colour to give the 
desired tint; be careful not to make too 
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iv'ct nor of too dark a colour; shake 
lT jub well about, that they may he 
cdourcJ equally; dry a little over the 
j-,., put m sieves, and finish drying in 
tie stove. Clean the pan for every 
«•p.'U’otQ colour. 

Ujdwder .—Proceed as for caraways 
^ 1 ). working up to about the same size. 
Next day pearl to a good size, as for 
cinnamon. 

Flavoured with Liqncw'S. — Blanch 
gnme bitter almonds, or kernels of 
apricots or peaches; let soak in hot water 
I'm* an hour, then drain and put into 
sny sort of liqueur or spirit. Lower the 
strength of the spirit with water, that 
the kernels may imbibe it the better, 
ojrk the jug or bottle close, and let them 
infuse in it until the spirit has fully 
penetrated, which will be 14 or 15 days - 
t.ike out, drain, and dry in a moderate 
heat; when dry, proceed as for almond 
CGiniits. 

Ginger. —Flavour gum 3 »astc with 
powdered ginge 2 *, make into balls about 
the size of coriander bceils, or peas; dry, 
and proceed as for caraways (1). Colour 
yellow when finished. 

Lemon Fed or Angelica may he made 
as orange. Let the strips of peel be 
about the size of the pieces of cinnamon, 
and thoroughly dried before working in 
the pan. 

Nonpareils. —Pound loaf sugar, and 
sift through a fine wire sieve ; sift what 
passes through in a lawn sieve, so that 
you have only the fine grain of sugar 
left without dust. Put about 2 lb. of 
this into the comfit-pan, and proceed as 
for caraways (1), working well with 
the haBd until about the size of pins’ 
hwds. 

Orange, —Cut preserved orange-peel 
into small thin strips; dry in the stove, 
and make as cinnamon comfits. 

Raspberry <—Prepare gum paste with 
sugar, or the scrapings of the comfit-pan 
pounded and sifted through a lawn 
sieve. Flavour with raspberry jam, by 
mixing some with the paste. Colour 
with prepared cochineal; mould into 
the form of raspberries, and dry in the 
stove; when, perfectly dry and hard, 
pearl as for cinnamon comfits, working 


them until the size of natural rasp¬ 
berries. Colour when dry with cochineal, 
as comfits. 

Crack and Caramel. —These em¬ 
brace all articles which eat short and 
ci isp. 

Acid Drops and Sticks .—Boil clarified 
sugar to crack, and pour it an an oiled 
marble stone ; pound tartaric or citric 
acid to a fine powder, and strew about 
J or £ oz. of the former, according to its 
quality, and less of the latter, to 7 lb. 
sugar; turn the edges over into the 
middle, and mix the acid by folding 
over, or by working as dough is moulded, 
but do not pull it; put in a tin rubbed 
over with oil or butter, and place under 
the stove to keep warm; then cut off a 
small piece at a time, and roll into a 
round pipe; cut off in small pieces the 
size of drops, with shears, and let your as¬ 
sistant roll them round under his hand 
and flatten them. Mix with powdered 
sugar, sift from it, anil keep in boxes or 
glasses. When flavoured with lemon, 
they are called lemon-acid drops ; with 
otto of roses, rose-acid drops. The 
sticks are made in the same manner as 
the drops, without being cut into small 
pieces. 

Almond Hardbake .—Oil a square or 
round tin with low edges; split some 
almonds and put in rows over the 
bottom, with the split side downward, 
until the surface is covered, boil some 
raw sugar to crack, and pour it over so 
as to cover the whole with u thin sheet 
of sugar. Coco-nut cut m thin slices, 
currant, and other candies, are made as 
the hardbake, except that the sugar is 
grained before it is poured over. 

Almond Dock .—This is similar to 
nogat, and is made with row sugar 
boiled to crack. Pour on an oiled 
stone, and fill with sweet almonds, 
either blanched or not; the almonda 
are mixed with the sugar by working 
them in with the hands, as you would 
mix anything into a piece of dough. If 
they were stirred into the 6ugar in the 
pan, it would grain, which is the reason 
why it is melted for nogat. Form the 
rock into a ball or roll, and make into a 
sheet about 2 in. thick, by rolling with 
M 2 
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a roll in "-pin. The top may he dividei 
intii diamonds or squares by means ol a 
Jmig kniie or piece of lion; whei 
nearly iuld, uit it into long narrow 
pieces with a stiong knife or hummer. 

1', (,'tc/ iS njar .—Buil clarified bait 
sugar to crack nr caiamel, u-dng a little 
and to pi event graining ; pour out on 
a marble blah, which hop* been previously 
•rih'il or buttered. This is occasionally 
flavoured with leinon*. When required, 
pour a lew dioji'i of essential nil ot 
lemon in the centre, before the edj 
are folded over, then out into narrow 
strips with a largo pair of soispois or 
shears, Wln-n nearly cold, twist, put 
into glares or tin boxes, and keep closed 
to prevent the aen*«s of air. It is seldom 
boiled hi^h**r than ciacl:, and > a ilia in is 
used to make it the colour ufcaraineL 

Harley Migar Drops.—Boil sugar as for 
the preceding. .Spread finely powdered 
mid sifted loaf sugar on a table or tei- 
tray, with a piece of slick round at the 
en 1; make stver.il holes, into which run 
the sugar from a lipped pan ; or drop on 
an ode I marble **lub with a funnel, let¬ 
ting only one drop fall at a time ; or 
from the lip pan, separating each drop 
with a small knife or a straight piece of 
small wire. Take otf the stone with a 
knife, mix with powdered loaf sugar, 
sift from it, and keep in glasses or tin 
boxes. 

Barley Sugar Tablets or Kisses.— 
Spread sugar as for the last; have a 
piece of wood about 1J in. thick, with 
the surface divided into 1-in, squares 
£ in, deep; with this form the impres¬ 
sions in the sugar, and fill with sugar 
boiled ns for drops, flavouring with 
essence of lemon ; or it may he poured 
out in a sheet on an oiled marble slab, as 
for barley sugar, and when nearly cold 
divided into pieces with a tin frame, hav¬ 
ing small square divisions, when the 
whole sheet may be divided at once by 
pressing hard on it sons to cut it nearly 
through. When cold, separate, and mix 
with powdered sugar; take out and fold 
separately in fancy or coloured papers, 
with, a motto on each. They are also 
occasionally made into balls, thus— 
First cast the sugar in a sheet on an 


oiled marble slab ; when the edcres * 
set, fold them in the middle, then oif* 
small square tin with ed«p *3 to it, 1(I ? 
the sugar in this, and pl;7 ui under Up 
fire-place of the stove so as to ki'.-** 
warm ; cut oil* a piece and roll inm 
pipe, then cut into small pieaswitii a 
pair of shear.-, and let yuur assi-tant 
roll it into small balls under his hand „n 
a sand-stone ; marble is too smooth i 
this purpose. Lads who are used to it 
can turn S or 10 under each hand at one 
time. When finished, put into puwdemi 
sugar, wrap in fancy papers fringed at 
the ends, put a motto in each, and fa-tun 
w ith small bands of gold paper. Somi- 
tmies a ciacker is folded up ineaih* 
this is made with two narrow strips >,f 
still paper, a small piece of sand or gl a ^ 
paper pasted on the end of each, thUo 
are placed over each other with a little 
fulminating powder between, a piece of 
thin paper is bound round it. and pasted 
to keep them together ; w lien these are 
pulled asunder, the two rough surfaces 
meeting esuiau the powder to explode 
and out ihes the ball of sugar with the 
motto. 

Brandi/ Balls .—These are made from 
loaf sugar, boiled to crack, coloured 
with either cochineal or saffron, and 
finished the same as acidulated drops 
without being flattened. 

Clou’j Gintjer , or Peppermint Jloch _ 

These are nil made in the same wav a> 
raspberry, using the essential oil of each 
for flavour. For clove, the, mixture, 
whilst boiling, is coloured with cochi¬ 
neal ; ginger, with saffron; but the 
peppermint must lie kept perfectly 
white, except the stripes, which is done 
by cutting oft* as many pieces from the 
hulk as you have colours, which should 
be in powder; put a sufficiency in each 
piece to give the desired tint, and keep 
warm. When the remaining portion of 
the sugar is pulled, lay them over the 
surface in narrow stripes, double the 
roll together, and the face each way 
will be alike. Pull out into long sticks, 
ami twist; make round by rolling under 
the hand ; or cut into small pieces with 
a pair of shears or scissors, for pellets, 
pincushions, &c. 
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Extracting the Acid from Candied 
^ns, $<?.—Articles which have acid 
iiiiild with them are extremely liable 
to grain. when they are useless except 
to sell for broken pieces, as they cannot 
j„, bulled again unless the acid is ex¬ 
tracted- The method of duing this is 
onh* returning to the first principle in 
the" manufacture of sugar. When the 
juice is expressed from the sugar-canes, 
jt contains a considerable quantity of 
ar j,I which must be destroyed before it 
will granulate into sugar j for this pur¬ 
pose, lime is employed, and has the 
desired effect; it will also in this case, 
but chalk or whiting is most generally 
used. First dissolve your .acid .sugar in 
water; when this is thoroughly accom¬ 
plished. mix in a sufficient quantity of 
either of these alkaline powders to cause 
a strong effervescence; after it has sub¬ 
sided, pass through a flannel bag, 
according to the directions for clarify¬ 
ing sugar. The filtered syrup will be 
fit to u^e for any purpose, and may be 
boiled again to crack or caramel as well 
nsifnoaud had ever been mixed with 
it. Let the pan it is dissolved in be 
capable of containing as much again as 
there is in it. 

Xojat .—Take 2 lb. of sweet almonds, 
1 lb. sugar. UJunuh the almonds, cut 
in slice-*, dry at the mouth of a cool 
oven and slightly brown ; powder the 
sugar, and put it into a stewpan, with¬ 
out water; place on the lire to melt, 
stirring with a spatula, until it becomes 
a fine brown; then mix in the almonds, 
and let them be well covered with the 
sugar; pour out on au oiled marble 
stone. It may be made into a thick or 
thin sheet, and cut with a knife into 
small pieces, such as dice, diamonds, &e. 
The surface may be strewed with cur¬ 
rants, fillets of pistachios, or coarse 
sugar, and cut into different forms with 
tin cutters; it may also be formed into 
baskets, vases, &c. Oil the interior of a 
mould, and spread the nogat over, 
whilst warm, as thin and even a8 pos¬ 
sible. To save the fingers from being 
burnt, it may be spread with a lemon. 
Detach from the mould when warm, and 
let remain until cold, that it may retain. 


its shape perfectly, then fasten, the 
different parts together with cammed 
sugar. For baskets, a handle of spun 
sugar may be placed o\er or ornamented 
with it. These may be tilled with 
whipped or other creams when required 
to be served. 

Raspberry Ruck or Sticks ,—This may 
he made from raw or refined sugar. 
Dull to crack, and colour with cochi¬ 
neal ; pour it on a stone rubbed with a 
little oil or butter; cut off a small 
piece, and keep warm to stripe or case 
the other part, when finished; to the 
remainder add a little tartaric acid 
(not so much as for drops), and some 
raspberry-paste to flavour it. The 
residue of raspberries used for making 
vinegar, and preserved with an equal 
quantity of sugar, or even less, as for 
raspberry cakes, does very well for this 
purpose. Fold the edges over into the 
centre, and attach to a hook fixed 
against the wall; pull towards you, 
throwing it on the hook each time .after 
having pulled out; continue until it 
gets white and shining; then make 
into a compact long roll, and either 
stripe with the piece cut off, or roll in a 
sheet with a rolling-pin, and wrap round 
so as to funn a sort of case; then pull 
into long narrow sticks, and cut the 
required length. 

Spinning .—Proficiency in this requires 
much practice, a good taste for tledgn, 
and expertne^s in boiling, talcing par¬ 
ticular care to avoid graining. The 
moulds may be made either of copper or 
tin, slightly rubbed over with butter or 
oil. Boil clarified syrup to ,l caramel, 
taking care to keep the sides of the pan 
free from sugar. The moment it is at 
crack, add n little acid to u grease ” it, 
When at caramel, dip the bottom of the 
pan into cold water, take out, and let 
cool a little; then dip a tablespoon in 
the sugar, holding the mould in your 
left hand, and from the spoon run the 
sugar over the mould, either inside or 
out, with the threads which flow from 
it, which may be either fine or coarse, 
according to the state of the sugar. If 
required very coarse, pass the hand over 
them 2 or 3 times; when hot, it flows 
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in finer strings than when cooler. Form 
on the mould into a sort of tivllK- 
work ; loosen from the mould carefully, 
and let remain until quite cold before 
taking off, that it may retain its shape. 
When the sugar gets too cold to lluw, 
put it beside tlie stove or fire. 

Acid Drops.—These are best made 
with loaf sugar. To 10 lb. put ^ oz. 
cream of tartar with the water, and 
boil to crack. Pour on the stone, and 
work in uz. finely powdered tmtarie 
acid. Instead of making into drops by 
hand, this j a now dune by a machine, 
called a ‘‘drop machine.” The rollers 
are either slightly oiled before a thin 
sheet of the sugar is pa^uil through 
them, or the sheet of sugar itself is 
ducted with finely powdered sugar. In 
large establishments, all kinds of drops, 
balls and sticks are made by machine. 

Raspberry Drops are made as acid 
drops, with the addition of orris powder, 
and the sugar is coloured red in the 
boiling with prepared cochineal. 

Almond Baskets.—Blanch some fine 
Jordan almonds, cut into thin slices, 
and colour in a small copper pan over 
the fire with prepared liquid colour. 
Put into pan, and pour in colour suffi¬ 
cient to give desired tint; rub about in 
the pan with your hand until quite 
dry; form as for a Chantilly basket, 
and spin »ugaT over, or form on an oiled 
marble slab, and spin sugar over on 
each side. Afterwards arrange in a 
mould, or build to any design, first 
having a pattern cut out in paper, and 
form on the stone from it. 

Chantilly Baskets. — Prepare some 
ratafias rather small, and near of a 
size; boil some sugar to “ caramel,” 
rub the inside of a mould slightly with 
oil, dip the edge of the ratafias in sugar, 
and stick them together, face towards 
the mould, except the last two rows on 
the top, which should be reversed, their 
face3 meeting the eye when the sugar 
is cold; take out, and join the bottom 
and top together with the same sugar; 
make a handle of spun sugar, and place 
over. Sugar may be spun over the 
inside of the basket, to strengthen it, as 
directed for webs. Line the inside with 


pieces of Savoy or sponge cake, and fill 
with custard or whipped cream, or t\ [a 
slices of cake may be spread with ruapl 
berry jam. Half fill with boiled 
custard, put in a few Savoy or ahnJni 
cakes soaked in wine, and cover the tr.i, 
with whipped cream; Gr fifi 
fancy pastry, nr meringues. All s<ut* 
of fancy cakes may be made into baskets 
as ratafias. 

Gold Web.—Boil syrup to caramel, 
colouring with saffron, and f u i*m as 
diverted for silver. It can be folded up 
to form bands or rings. Fasten to 
other decorations with caramel. Jf 
a string or thread of sugar should pass 
over parts where they are not required 
so as to spoil the other decorations hi 
the making of baskets or other orna¬ 
ments, it may he removed with a hot 
knife without breaking or injuring the 
piece. 

Grape, Orange, or Cherry Baskets,— 
Similar to Chantilly. The oranges are 
carefully peeled and divided into small 
pieces, taking oil’ the pith. Insert a 
small stick or whisk in the end of each 
dip in caramel, and form on the inside 
of an oiled mould. Cherries and grapes 
may be used fresh, or preserved wet, 
and dried. Dip in caramel, and form 
as oranges. Each after being dipped in 
caramel, may be laid on an oiled marble 
slab separately, and served on plates in 
a pyramid, with fancy papers, flowers, 
&c. The baskets arc finished as Chantilly 
with spun sugar. 

Raspberry Rock.—In this, orris pow¬ 
der, with a little tartaric add, is 
frequently used as a substitute for 
raspberry paste, in the same manner. 

Rock Sugar,—Boil 1 qt. clarified 
syrup to crack. Have some icing 
previously prepared as for cakes, or 
mix some fine powdered loaf sugar with 
white of egg to a thick consistency, as 
for icing ; take the sugar from the fire, 
and as soon as the boiling has gone 
down stir in a spoonful of this or the 
icing, which must be done very quickly, 
without stopping. Let rise once and 
fall; the second time it rises, pour out 
in a mould or paper case, and cover 
with the pan to prevent falling. Some 
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ar it nut the first time, and im¬ 
mediate 1 !' ever. It may be made good 
hr’tl) way,. If required, coloured, add 
colourin'’’ to the svrup whilst boiling, 
lir ,yitb'the icing, ad.ling mure sugar to 
the tame stillness as before. For 
° uf » s or baskets, prepare some plaster 
mol'd Is, as for grained sugar; soak iu 
water before use; prepare some sugar 
and fill the moulds. When finished, 
ther mav be ornamented with gum- 
paste, piping, or gold-paper borders, 
pill w ith iiowers, meringues, fancy 
pastry, caramel fruits, &c. They may 
ho made in copper or tin moulds, by 
oiling before they are tilled. 

Sifver Web.—Boil clarified syrup to 
crack, using the same precautions as 
before, giving a few boils after the acid 
is aided; dip the bottom of the pan in 
water, and let tliu sugar cool a little; 
then take the handle of a spoon, or two 
forks tied together, dip into the sugar, 
and form either on the inside or outside 
of a mould, with very fine strings, bv 
passing the hand quickly backwards and 
forwards, taking care that it does not 
fall in drops, which would spoil the 
appearance of the work. Take a fork 
or iron skeiver, and hold in your left 
hand us high as you can, dip the spoon 
in the sugar, and with the right hand 
throw it over the skewer, when it will 
hang from it in veiy line threads of 
considerable length. 

Drops.—Take treble-refined sugar 
with a good grain, pound, and pa-’s 
through a coarse hair sieve ; sift again 
in a lawn sieve, as the sugar, when 
too line, makes the drops compact, 
and destroys their brilliancy. Put some 
of the coarse sugar into a small drop 
pan (with a lip an the right, side, so 
that when held in the left hand the 
drops may be detached from it with the 
right), moisten with any aromatic spirit, 
and sufficient water tu make it of a con¬ 
sistence just to drop off the spoon or 
spatula without sticking to it. Colour 
with any colour ground fine and moist¬ 
ened with a little water. Place the 
pan on the stave five, on a ring of the 
same size. Stir occasionally until it 
makes a noise, when it is near boiling ; 


do not let it boil; take from the fire 
and stir well with the spatula until of 
the consistence that when dropped it 
will not spread too much, but retain a 
round form on the surface. If too thin, 
add a little of the coarse sugar, reserved 
for the purpose, and made of the thick¬ 
ness required. Have very smooth plates, 
of tin or copper, quite clean; drop on 
these, separating the sugar from the lip 
of the pan with a yiiece of straight wire, 
as regularly as possible. About 2 hours 
afterwards they may be taken off with 
a thin knife. If you have no plates, 
drop on smooth cartridge paper. Wet 
the back of the paper to take them off. 
Cover the bottom of a sieve with paper, 
lay them on, and put in the stove for a 
few hours, but not long enough to 
deprive them of their fragrance. 

Catechu. —1 lb. sugar, J oz, catechu. 
Make as violet. May also add musk or 
ambergris—about 13 gr. 

Choculafe .—1 lb. sugar, 1 oz. choco¬ 
late. Scrape the chocolate to powder, 
mix with the sugar in coarse grains, 
moisten with clean water, and proceed ; 
do not mix more than can be dropped 
out whilst warm at one time. If any 
remains iu the pot, it will grease the 
next, and will not attain the consistence 
required. 

Cinnamon .—1 oz. cinnamon, 1 lb. 
sugar. Pulverize the cinnamon, and 
sift through a lawn, sieve. Mix with 
the sugar, and add 2 or 3 drops of the 
essential oil if the flavour is not strong 
enough. Moisten with water and pro¬ 
ceed. The flavour may be given with 
essential oil only, colouring with bole 
ammoniac. 

Clove .—As cinnamon. 

Coffee .—1 ciz. coffee, 1 lh. sugar. Make 
a strong clear infusion of eotiee, as fur 
coflee ice, and use to moisten the sugar. 
Make the drops as chocolate. 

Ginger .—Mix sufficient best powdered 
ginger to give the desired taste, or 
flavour with essence of gniger, and 
colour with saffron. Moisten with 
water, and make ns others. 

Lemon .—Hub the yellow rind of 
lemons on a piece of rough sugar, scrape 
oil; and mix with the coarse sugar. Use 
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sufficient to give a good flavour, and 
colour with saffron; moisten with 
water, us otheis. 

Of anje - flaw, —tl.-e orange - flower 
water to moisten tlie sugar, or flavour 
with essence of noroll and moisten with 
water. 

Orgeat. — Hake milk of almonds, 
using a little orange-flower water; 
moisten the sugar with it. 

Peppermint. —-Moisten the sugar with 
peppermint water, or flavour with 
essence of peppermint, and moisten with 
water. 

Raspberry. —Press the juice of ripe 
raspberries through a piece of flannel, 
and moisten the sugar with it. 

Rose. —Moisten the sugar with rose 
water, and colour with cochineal. 

Van/tti .—As cinnamon, using a little 
sugar to pound the vanilla ; or may be 
moistened with essence of vanilla, hut 
this greases it ns chocolate. 

Violet. —1 lb. sugar, 1 oz. orris 
powder; moisten, and colour violet. 

All fruit drops are made with ex¬ 
pressed juice, except orange. When 
you first rub the rinil of the fruit on 
sugar, squeeze the pulp of the fruit, and 
pass through a hair sieve. Scrape off 
the sugar on which the rind was rubbed, 
mix with sufficient pulp to give the 
desired flavour, and moisten with water. 
These grease the sugar, and require the 
same precautions as chocolate drops. 

Ices.— Apparatus. —(1) Pewter pots 
of various sizes, suitable to the quantity 
of mixture to be frozen. Tin or zinc 
will not-do, as they congeal the mixture 
without allowing it time to become 
properly incorporated, and form it in 
lumps like hailstones. (2) i pint, pint, 
I t pint, and quart pewter moulds, and 
some in the form of fruits to open in 
the centre with a hinge. (3) Ice pails, 
adapted to the size of the pots, about 
the same depth, and 3 or 10 in. more 
in diameter ; if even greater, it is im¬ 
material, the depth being the principal 
consideration; the deeper it is, the 
greater caution is required to prevent 
the salt from entering the mixture, for 
as the ice dissolves, the pot descends, 
and the water runs under the cover, 


which, being salt, spoils the contents 
There should be a hole near theb .tti,- ' 
with a cork fitted in, to be withdrawn 
pleasure, that the water mar bn ru ’ n 
when there is too much. (+)"The spjtul, 
is an instrument somewhat ri-eiiiiun- 
a gardener’s spade, made of stout tinuU 
copper, the blade about 4 in. long bv a 
in width, round at the end, and havlnff 
a socket to receive a wooden handle • it 
is for scraping the cream from the siVa 
of the pot as it freezes, and for mixing, 
(5) A large mortar and pestle, or°a 
strong box and mallet for pounding the 
ice. (C) A spade to mix the ice and 
salt, till pails, &c. (7) A tin e.we nith 
a drawer to be drawn out at pleasure 
and having shelves or divisions fur 
keeping ices in the form of fruits, after 
they are finished, until required. 

Freezing is accomplished by means of 
various mixtures. As a general rule, 
take about 2 lb. salt to evevv (j lb. 
ice. The more salt mixed with the 
ice, tho quicker are the creams frozen. 
Pound sullicient ice small, and well mix 
some salt with it; place the pot con¬ 
taining the mixture in a pail, till the 
latter with pounded ice and salt as far 
as the lid ; strew a handful of salt on 
the top of the ice, let remain a few 
minutes until you have similarly dis¬ 
posed of others, as 3 or 4 may bo done 
at a time, whirl round briskly by means 
of the handles for 5 minutes, take off the 
lids one at a time, and with the spatula 
stir or carry the unfrozen part well 
round the sides, turning the pot also 
with the left hand; continue this for 
2 or 3 minutes, which serves to soften 
what has already frozen, as well as 
helps to freeze the remaining portion; 
then scrape from the side-, put on the 
lids, whirl round again briskly as before 
directed, repeating the same operations 
every 4 or b minutes. As it forms, do 
not spare labour in working or mixing 
it together when you scrape it down, 
so ns to make it perfectly smooth and 
free from lumps, for the smoothness 
depends on this operation ; continue to 
freeze until the whole is well set. Ice 
well frozen should be about the consist¬ 
ence of butter, tough to the feel, of a 
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^ r ,,b»ur, aii*l without any lumps in 
^ Those containing too much syrup 
ciinn-t he frozen to the degree required, 
an'i those with t.»o little freeze hard, 
gnil & C 1 .‘•hurt and cri-p like comprised 
ot frozen snow, which arises Irom 
having too many watery particles, by 
the excess of water or milk. It may be 
ascertained when freezing commences, 
by the first coat which is formed round 
the sides. It should then be altered by 
either ailing more cream or water, 
with juice or pulp of fruit, or other 
flavouring matter, in proportion, as the 
case may be, if too rich, and vice versa, 
by the addition of more syrup, &c., 
when poor ; but at all times the neces¬ 
sity of altering should be avoided, as 
the component parts cannot be so per¬ 
fectly blended without considerable 
extra labour, as if they were properly 
mixed at the commencement. During 
the freezing, or after the creams are 
moulded and set up, if there is too 
much water in the pail, the frigorific 
power is lessened; a little increases it, 
as at first it is only a solution of the 
salt; but as the iee dissolves and mixes 
with it, it decreases ; therefore, when 
it comes to the top, drain the water oil', 
and fill up with fresh salt and ice. 
When the ices are properly frozen, take 
out the pots, drain ojf the water, empty 
the pail; again replace and fill with 
fresh salt and ice as before, spread the 
creams over the sides of the pot, when 
they are ready for use, if intended to 
be served in a shop, or by glassfuls. 
For moulds, line the bottom with a 
piece of paper before you put it on ; if 
there is no impression or figure on the 
top, you may cover that .also with 
paper; in filling, press well in, so as to 
fill every part ; leave a little projecting 
above the surface to form the top, which 
you put on; pack the moulds in a pail, 
and fill the vacancies with pounded ice 
well mixed with plenty of salt; strew 
a handful also on the top. Ices should 
be moulded 4 to 1 hour before they are 
served. To turn them out, wash the 
mould well in cold water that no salt 
may remain on; take off the bottom 
and top, and the ice will come out 


easily. For fiuit moulds, fill each with 
cream or water iee of the same kind as 
you would represent, and preserve the 
stone with the stalk and leaves of each, 
which put in their proper jdarc^ allow¬ 
ing the leaves to project outside ; close 
the mould, wrap in paper, and place in 
ice as others; to turn out, wash the 
shape in lukewarm water to take off 
the paper, and be careful not to injure 
the leaves, as they will often be found 
frozen to it; dip again in \\ a ter, open 
and take out the ice; colour to nature 
with cameTs-hair pencils and liquid 
colour; the down or bloom is repre¬ 
sented by dusting with dry colour 
powder tied in a small muslin bag, or 
by means of a dry camel’s-hair pencil; 
line the shelves of the case with paper 
or vino leaves, and put in the fruit as 
it is finished ; let the case be surrounded 
with pounded ice and salt, as for moulds. 

Ices are of 3 classes, viz.: cream, 
custard, and water. These derive their 
names from the bases of which they are 
composed, the flavouring matter giving 
a second definition thus, “ raspberry 
cream” and “raspberry water”; but 
custard ices are not so particularly de¬ 
fined as the others by the bases, and 
only receive the name of the flavour. 

Almond or Orgeat lee Cream .—1 qt. 
cream, 8 oz, sweet almonds, 2 oz. bitter 
almonds, 12 oz. sugar, 2 oz. orange flower 
water; blanch the almonds, and pound 
quite fine in a mortar, using the orange- 
flower water to prevent their oiling ; 
rub through a sieve, and pound again 
the portion which has not passed through, 
until fine enough ; mix with the cream, 
and make into a custard with 7 yolks of 
eggs; strain, and when cold, freeze. 

Apple Water Ice .—Pare and core 
some fine apples, cub in pieces into a 
preserving pan with sufficient water for 
them to float, boil until reduced to a 
marmalade, strain; to 1 pint apple- 
water add ^pint syrup, juice of a lemon, 
and a little water; when cold freeze. 

Apricot —(1) Fresh Fruit.—24 fine ripe 
apricots, 1 qt. cream, 12 oz. sugar, the 
juice of 2 lemons, with a few of the 
kernels blanched; mash the apricots, 
rub through a sieve, mix, and freeze. 
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(2) From Jain.—12 oz. jam, 1 qt. cream, 
the juice of *2 lemons, 8 oz. *ugar, a tew 
kernels or bitter almonds blanche.I and 
pounded fine ; rub the whole through a 
sieve, and freeze. 

Ajiricot Water Ice .—18 or 20 tine 
ripe apricots, 4 pint syrup, 4 pmt water, 
juice of 2 lemons. Mash the apricots, 
pass through a sieve, mix the pulp with 
the syrup, water and lemon-juice, bieak 
the stones, blanch the kernels, pound 
tine with a little water, pa-s through a 
sieve, add to the mixture, and freeze. 

Burberry .—Same proportions as cur¬ 
rants (1). Softon fre^h barberries by 
bulling ill the syrup you intend to use, 
or put in a btewpan, and stir over 
the lire until tender; piues through a 
sieve, mix, and freeze as raspberry. 
Uarberiios require no lemon-juice. 

Biscuit Cream .—Crumble some Savoy 
biscuits and a few ratafias, add the rind 
of 2 lemons rubbed on sugar, and mix 
with the cream when frozen. 

Brown Bread Ice .—Make 1 qt. custard 
for ice, crumble a piece of brown bread 
quite fine, put on a tin, and dry ju^t 
inside the mouth ot' the oven, or in a 
very hot stove; freeze the cream, and 
when the bread is cold, work or stir it 
in. 

I‘u"nt Almond Ice Cream .—As fil¬ 
bert (2). 

Burnt Ice Cream .—To 1 qt. custard 
for ice put into a stewpau 4 oz. 
powdered sugar; place by the side of 
the stove, or over the fire to melt and 
burn line brown, stirring constantly; 
when the proper colour, mix the cus¬ 
tard quickly with it; when cold, freeze. 

Cheer a Ice Cream .—2 lb. cherries, 1 qt. 
cream, 12 oz. sugar or syrup; pound 
the cherries, with the stones, in a mor¬ 
tar, adding a few ripe gooseberries or 
currants, pass the pulp through a sieve, 
add the cream and sugar, juice of 2 
lemons and a little cochineal, mix and 
freeze. From preserved fruit it is made 
the same way, adding a little noyau, or 
a few’ bitter almonds pounded for the 
flavour of the kernel. 

Cherry Water Ice .—2 lb. cherries 
(Kentish or May-Duke), 4 oz. ripe goose¬ 
berries, 1 pint syrup, J pint water, 


juice of 2 lemons; pound the chcrrh-j 
with the stones in a mortar, pa =5 the 
juice of the fruit through a -.unv hut 
the syrup and water with it, and freeze* 
if it should not freeze sufficiently, add a 
little more water. 

Chestnut Ice .—As filbert, taking o:j 
hu>ks and skin. 

Cho.olato Ice .—1 qt. cream, G 
chocolate, 1 l» oz. sugar; dissolve the 
chocolate in a little water, or make the 
sugar into a syrup; add the cream nnl 
egg*, and make into a custard; when 
cold freeze. 

Cojce Ice Cream. —( 1 ) 1 qt. cream, 
5 oz. Mocha coflee, 12 oz. sugar ; roast 
the coffee in a coai^e iron or ether stew- 
pan, keeping constantly stirred until a 
good brown colour, throw into the cus¬ 
tard cream whilst quite hot, and cover 
closely; let it infuse for an hour or two, 
then strain and freeze. (2) With an 
infusion of coffee, thus: take the quan¬ 
tity of coffee, freshly roasted and ground 
to tiue powder ; put into a glass bottle, 
and pour on sufficient cold river water 
to moisten the powder and make an in¬ 
fusion; stop the bottle close ami let 
remain all night; next day, filter the in¬ 
fusion by passing through fine lawn or 
blotting paper placed in a glass funnel; 
by this process a very strong and 
superior infusion is obtained, which con¬ 
tains all the aroma of the coffee. Use 
fur flavouring the custard, and freeze. 

Cream .—Cream ices are composed of 
cream, or ^ cream and J milk, with the 
juice or pulp of fresh or preserved fruit, 
and syrup or sugar so blended that the 
taste of one may not predominate over 
another; but if either is in excess, it 
should be the fruit. 

Currant. —(1) From fresh fruit. 1$ 
pint ripe currants. 4 pint raspberries, 
1 qt. cream, the juice of 2 lemons, and 
12 oz. sugar. Mix as raspberry. (2) 
Preserved fruit. The same proportions 
as raspberry, using either jam or jelly. 

Currant IFIrfer Ice .—2 lb. ripe cur¬ 
rants, 8 oz. raspberries and ripe cherries, 
1 pint syrup, the juice of 2 lemons and 
1 pint water. Pick and mash the fruit, 
strain through a sieve, add the syrup 
and water, put in the ice-put, and freeze. 
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Cast'rJ for fees.—I qf. cream, 6 
12 oz. puwdcred loaf sugar, 
j,”,! the eggs into a stewpan, anil 
a’hh' together; add the cream and 
‘ , ir . when well mixed, place on the 
to and continue stirring from the 
l.-.ttom with the whisk, to prevent 
liming, until it gets thick ; take from 
tu\., continue to stir for a few 
minutes, anil pass through a sieve. If 
tilt! custard he suffered to boll, it will 
curdle. 

Cnciart! fees. —These resemble cream 
ices, with the addition of 6 eggs to each 
qt. uf cream, or 8 if part milk is used, 
ill kinds of nuts liqueurs, essences, 
infusions, or biscuits, are principally 
mised with it. 

Damson Ice. —1 qt. damsons, 1 pint 
syrup, A pint water. Mix as pencil ice. 
Magnum bonums, Orleans, greengages, 
or any other plum may be done in the 
same way. 

filbert fee Cream. —(1) 1 qt. cream, 
1 111 . nuts, 12 oz. sugar or 1 pint syrup ; 
break the nuts, roa,t the kernels ill the 
oven; pound with a little cream, make 
a en,turd, and finish as almond ice. ('2) 
Herat. Same proportions; put the 
kernels into the syrup, boil until they 
crack; stir the sugar with a spatula, 
that it may grain and adhere to the 
nuts; when cold, pound with tile sugar 
quite fine; make a custard and mix 
them with it. allowing for the sugar that 
is used for the nuts ; mix and freeze as 
the others. 

; Ginger. —G oz. preserved ginger, 1 qt. 
cream, $ pint of the syrup from the 
ginger, sufficient sugar tn sweeten with, 
juice of 2 lemons; pound the ginger in 
a mortar, add the cream, and freeze. 

Gooseberry Water fee. —2 lb. ripe 
gooseberries (red hairy sort), 1 lb. 
cherries, 1 pint syrup, 1 pint water, 
juice of 2 lemons; mash the fruit, pass 
through a sieve, mix with the syrup and 
water, and freeze. 

Lemon fee Cream. —6 large lemons, 1 
qt, cream, and 12 oz. sugar, or A pint 
syrup ; grate the peels of 3 lemons into 
a basin, squeeze the juice to it, let stand 
for 2 or 3 hours, strain, add the cream 
and syrup, and freeze or mix aa orange. 


Leman Water fee. —A pint lemon-jnieo, 
b pint water, 1 pint syrup, peels of 4 
lemons rubbed on sugar (or the yellow 
rind paired or grated off, and the juice 
squeezed to it in a basin), let remain for 
an hour or two, strain, mix, and freeze; 
whip the whites of 3 eggs to a strong 
froth, with a little sugar, as for me¬ 
ringues; when the ice is beginning to 
sot, work well in; freeze to required 
consistence ; if to be served in glasses, 
the meringue may bo added after it has 
been fiozeu. 

Liqueur Cream fee. —(1) As noyau, 
flavour with the different liqueurs from 
which each is named. (2) Put 1 qt. 
cream into the ice-pot with 6 oz. sugar, 
which place in the ice; work well about 
the sides with a whisk for 5 minutes'; 
add a glassful of liqueur, work together; 
whisk the whites of 2 eggs to a strong 
froth, add 2 oz. sugar, mix well with 
the cream, uud freeze to the required 
consistence. 

Liqueur Water fee. —Lemon ice, using 
less water, and making up the deficiency 
with liqueur; if the taste of thu lemon 
prevails too much, add more water and 
syrup to correct. 

Mille fruit Ice Cream. —Flavour a 
lemon cream ice with elder flowers, mix 
iu some preserved dried fruits and peels 
cut in small pieces. Before it is moulded, 
sprinkle with prepared cucluneal, and 
mix a little, that it may appear marbled. 

Mille Fruit Water Ice. —JIake a good 
lemon ice, with 1 pint syrup, b pint 
water, and as much strained lemon-juice 
as will give the desired flavour, with 
some older flowers infused iu syrup; 
when frozen, add some preserved green 
fruits and peels cut into small dice; 
sprinkle with prepared cochineal, anil 
mix in a little to give a veined appear¬ 
ance. 

Noyau Cream Icc .—Custard cream, 
and flavour with noyau; finish as al¬ 
mond ice. 

Omnge Ice Cream. —(1) 6 Seville 
oranges, 3 lemons, 1 qt. cream, 12 oz. 
sugar or syrup; rub the yellow rind of 
2 or 3 of the oranges on part of the 
sugar, scrape off with a knife, squeeze 
out the juice of the oranges and lemons, 
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and strain; mix with the cream and the 
sugar nn which the riml was rubbed, add 
the other part of the sugar, dissolve, and 
freeze. (2) S China orange, 2 lemon-!. 1 
qt. cream, 12 oz, sugar; rub the rind of 4 
or 5 of the oranges and 1 lemon on sugar, 
squeeze, strain the juice; add the cieam, 
mix, and freeze. 

Oranja Water Jee. —1 pint Cluna 
orange juice, 1 pint syrup, £ pint water, 
juice of 4 large lemons. Kub the yellow 
rind of 4 oranges and 2 lemons on sugar, 
scrape olF, and mix with the strained 
juice, syrup, and water. 

Peach, —As apricot. 

Peach Water Ice. —1 lb. pulp of ripe 
peaches, 4 pint syrup, j pint water, 
juice of 2~leinon&. Mix as apricot. If 
the fruit is not ripe enough to pulp, 
open and take out the stones, put in a 
stewpan with the syrup and water, boil 
until tender, and pns=> through a sieve; 
mix in the pounded kernels ; when cold, 
freeze. 

Pear Wafer Ice. —As apple. 

Pine-apple —(1) Fresh Fruit—l lb. 
fresh pine-apple, 4 pint syrup in which 
a pine has been preserved, 2 or 3 slices 
pine-apple cut in small dice, juice of 3 
lemons; pound or grate the pine-apple, 
pass through a sieve, mix with 1 qt. 
cream, and freeze. (2) Preserved fruit 
—8 oz. preserved pine apple, 1 qt. 
cream, juice of 3 lemons, sufficient pine 
syrup to sweeten it: pound the pre¬ 
served pine, mix lemons with the cream, 
and freeze. 

Pine-apple TVittar Ice. —(1) 4 pint 
pine syrup, 1 pint water, juice of 2 
lemons, 3 or 4 slices preserved pine cut 
into small dice; mix and freeze. (2) 
Fresh.—1 lb. pine-apple, 1 pint syrup, 
4 pint water, juice of 2 lemons. Cut 
the pine in pieces, put into a stewpatt 
with the syrup and water, and boil until 
tender; pass through a sieve, add the 
lemon-juice with 2 nr 3 slices of the 
pine cut in small dice, mix, and when 
cold freeze. 

Pistachio Ice Cream. —-1 qt. cream, 8 
oz. pistachios, 12 oz. sugar ; blanch and 
pound the pistachios with a little of the 
cream; mix and finish as orgeat, flavour¬ 
ing with essence of cedrat, or the rind of 


a fresh citron rubbed on sugar; or th» 
custard may be flavoured by boilm* i a 
it a little cinnamon and mace anil th 
rind of a lemon; colour with spinach. 

Punch Water Ice. —Make a go',q 
lemon ice, or U'se some orange juice with 
the lemons, in the proportion of! oraii-'e 
to 2 lemons; either rub oft* the yellow 
rind of the lemons on sugar, or pare it 
very thin, and soak it in the spirit for a 
few hours; when the ice is beginning to 
set, work in the whites of 3 eggs to each 
qt., beaten to a strong froth, and mixed 
with sugar as for meringue, or add the 
whites without whisking; when nearly 
frozen, take the pot from the ice. and 
mix well with it some rum and brandy 
(the prevailing flavour distinguishes it 
as rum-punch or brandy-punch ice); 
after the spirit is well mixed, replace 
the pot and finish freezing. Champagne, 
arrack, or tea may be added. 

Raspberry. —(1) Fresh fruit. 1 qt. 
raspberries, 1 qt. cream, ^ to 1 lb. sugar; 
a few ripe currants and goo-c*berries or 
cherries may be added, instead of all 
raspberries, and the juice of 2 lemons; 
mash the fruit, pass through a sieve to 
take out the skins and seeds, mix with 
the other articles, add a little prepared 
cochineal to heighten the colour, put it 
ill the pot, and freeze. All ices made 
with red fruit require this addition of 
cochineal. (2) Jam. 1 lb. jam, 1 qt. 
cream, about 6 oz. sugar or syrup, and 
the juice of 2 lemons. Mix as before. 

Raspberry 1 Tatar Ice. —1 qt. ripe 
raspberries, 4 oz. ripe cherries and cur¬ 
rants. 4 pint syrup, 4 pint water, juice 
of 2 lemons. Mash the fruit, pass the 
juice through a sieve, mix the syrup 
water and lemon with it, and freeze. 

Ratiijia Cream. —1 qt. cream, as for 
brown bread, 6 or 8 oz. ratafia cakes 
crumbled quite fine; mix with the 
cream when frozen. 

Roman Punch Ice. —Make 1 qt. lemon 
ice, and flavour with rum, brandy, 
champagne, and Maraschino; when 
frozen, to each quart take the whites of 
3 eggs, and whip to a very strong froth ; 
boil £ lb. sugar to the ball, and rub it 
with a spoon or spatula against the sides 
to grain it; when it turns white, mix 
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-riddy with the white of ege, stir 
h -htly together, when cold adil it to the 
' ffl ) s *VeIl together, and serve in 
J \^ S h ugai* must, be used iu the 
to allow for that which is used 
ia making the meringue. 

raspberry. 

‘Suwcberry Wati.r I:e .—2 pottles best 
Fcariet pines, 1 pint syrup, 4 pint water, 
Wil'i} di - lemons. Mix as currant* All 
rod Anita require a little prepared 
^cchineal to heighten the colour. 

j ]r k$ Pnddiivj .—Take 14 pint cream, 
.wl 4 pint milk, and make into a custard 
; viti r 7 yolks of eggs; flavour with 
Ounfoa, Maraschino, or rum; freeze the 
1 ‘iistm!, and add about £ lb. dried cher- 
rk', orange, lemon, and citron peel, and 
currants; mix in the iced custard. 
Tlie lluragoa or rum may be poured over 
the fruit when you commence freezing, 
or before. Prepare the mould, which is 
melon shaped, opening iu the centre 
with a hinge. Strew over the maids 
with clean currants, till nud close; nn- 
uinse in some fresh ice mixed with salt, 
before turning out, prepare a dish as 
follows:—Make a little custard, and 
flavour with brandy; dissolve some 
isinglass in water or millc, and when 
nearly cold- add sufficient to the custard 
to set it; pour into the dish you intend 
to serve on. As .soon as set, turn the 
pudding on it, and .serve. 

Ten fee.—I qt. cream, 2 oz. best green 
tea, 12 oz. sugar; jiut the tea into a cup, 
pour on n little cold river water in which 
hns been dissolved a portion of carbonate 
of soda (about as much as may be placed 
on a fourpenny piece), let remain for an 
hour or two, add boiling water sutli- 
eient to make a very strong infusion; 
or cold water in proportion, letting it 
soak longer, when a superior infusion 
will he obtained ; strain, and add to the 
cream and eggs. Finish as the others. 

Vanilla Icc. —1 qt. cream, 4 oz, 
vanilla, 10 oz. sugar; cut the vanilla 
into small pieces, and pound with the 
sugar until quite tine; add to the cream 
and eggs, make into a custard, strain, 
and when cold freeze. 

Lozenges. — Lozenges are. com¬ 
pounded of finely powdered loaf sugar 


and other substances (liquid or pow¬ 
dered), held together in* a paste by 
moans of gum solution, then rolled 
into thin sheets, and stamped into little 
cakes, the chief precaution necessary 
is to have the gum of Mitiieient tenacity. 
Some gum solutions used are: (1) 1 oz, 
tragacanth, 4 pint water; soul; in a 
warm place for 24 hours ; put into a 
coarse cloth, and twist until all the gum 
has been squeezed out; 1 oz. of this dis¬ 
solved gum suffices for 4 to 5 lb. augni. 
(2) 1 oz. dissolved gum arabic to 12 m. 
sugar. (8) 1 os. tragneanth and 3 oz. 
gum arabic. (4) 1 lb. gum amide dis¬ 
solved in 1 pint water, for all but 
“medicinal ** lozenges. (5) 2^lb. gum 
arabic dissolved in 1 qt. water, and 1 oz. 
tragacantli in 4 pint water, for all 
lozenges. 

p L‘uM Pipe.— (1) 8 lb. sugar, 12 oz. 
liquorice. Warm the liquorice, cut in 
thin slices, dissolve in 1 qfc. boiling 
water, stir well to usdst the solution; 
let settle, when dissolved, to allow im¬ 
purities to fall down; pour off free from 
the sediment; dissolve tho gum in the 
clear part, and mix into n paste as for 
lozenges. Koll out a piece with your 
hand in a round furm; finish rolling it 
with along flat piece of wood, until it 
is about the size of the largest end of tin*, 
stem of a tolaceo-pjpc. l)ry in the stove 
as lozenges. Maybe flavoured with 
aniseed by adding a few drops of the oil, 
or with catechu or violets adding 
orris-root or catechu powders. Any 
paste for lozenges may bo formed into 
pipes by rolling it out as for Rath pipes. 
They are occasionally striped blue, 
green, and yellow, by making strips with 
liquid colour on the paste ami twisting 
before rolling out with the board. 

(2) 10 oz. powdered gum arabic, 
13 u -i. Spanish juice, 13| lb. fawned 
sugar, 1 oz. tartaric acid. Dissolve the 
liquorice; strain, evaporate to a thick 
consistence, and keep covered with a 
damp cloth to prevent drying. When 
cold, work in tho sugar, acid, and gum, 
as for lozenges, and n'ake into pipes. 

Brilliants .—Take either of the pastes 
(1) to (4) for peppermint lozenges, and 
cut into small fancy devices. 
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C,tt>'ch'L—( 1) 4 lb. sugar, 12 oz. 
catechu. Make into parts with dis¬ 
solved gum. (2) A l*Anihergis. To 
paste for (1), add 1*3 gr. ambergris, (3) 
With Musk. eiame as for (1), adding 
1*> gy. mush. (4) With Orange-flowers. 
As before, adding 12 drops essence of 
nernli. (5) With Violets. As before, 
aiding3 dr. Florence orris-root powder. 

Cinn>iwon.-~ 2 oz. dissolved traga- 
canth, 8 lb. lawned sugar, 1 oz. powdered 
cinnamon, 10 drops essential oil. Mix 
into a parte, and colour with bole am¬ 
moniac. Stomachic. 

CYoue.—8 lb. sugar, 3 oz. cloves, 2 oz. 
tngacanth. Each sdinuhl contain 2 gr. 
cloves. Restorative and stomachic. 

Cult's-foet Luc —1 lb. Spanish liquo¬ 
rice dissolved in J pint, water; 2 oz. 
trag.icantli dissolved in 1£ water; 
2a "lb. lawned sugar, 1 oz. essence of 
lemon, 2 oz. extract of poppies. Colour 
with Spanish brown. Make into a 
paste. Force through a metal tube with 
a plate at the bottom, having holes at the 
bottom similar to a star, by the means 
of a screw. Cut into lengths, and dry, 

Ernestine.—\ lb. sugar, 5 dv. ementine, 
sufficient dissolved gum to make a paste ; 
colour with carmine, and make 1300 
lozenges. (2) Pure.—1 lb. sugar, 24 
gr. pure ementine, sufficient gum to 
make paste. Makes 1040 lozenges. 

Ginger .—S lb. sugar and S oz. best 
ground ginger. Mix into a paste with 
dissolved gum. Essence may be used in¬ 
stead of powder, colouring with saffron. 
Stimulant and stomachic. 

TpefticuanAa.-—1 lb. sugar, 1 oz. ipe¬ 
cacuanha, sufficient dissolved gum to 
make a paste. Make 930 lozenges, 
each containing 4 £ r - ipecacuanha. Ex¬ 
pectorant and stomachic. 

Lavender. —As rose lozenges, using 
English oil of lavender instead of rose. 

Magnesia. —(1) 8 oz. calcined mag¬ 
nesia, 4 oz. sugar, 2scr. ginger powder, 
sufficient dissolved gum arabic to form 
a paste. (2) 2 oz. magnesia, 8 oz. 
sugar, sufficient gum arabic to make a 
paste, dissolved in orange-flower water. 

Marshmallow. — 1 lb. marshmallow 
root pow T der or slices, make a strong 
decoction, in which dissolve the gum ; 


4 lh. fine sugar. Mix into a paste. 6 
drops laudanum and 2 oz. liquorice im¬ 
prove the pectoral quality. 

Atf/v. —4 lb. sugar, I lb. saluitre 
sufficient dissolved gum tragacanth to 
make a paste. 

Nutnicj .—8 lb. sugar, 1 oz. oil of nut- 
megs, sufficient dissolved gum to mix 
into a paste. Stimulant and stomachic. 

Putt a PuS’i .—Uosu lozenges, with the 
addition of a little tartaric acid. 

Peppermint,— ( 1 ) Double-refined loaf 
sugar, pounded and sifted through a 
lawn sieve ; make a bay with the sii^ar 
on a marble slab, pour in some dissolved 
gum, and mix into a paste as duu*h 
flavouring with oil of peppermint. 
Some prefer mixing the gum and su^ar 
together first in a mortar ILull out the 
paste on a marble slab until it i & about 
-J* in. thick, u«dng starch powder to dust 
with, to prevent sticking to the slab and 
pin. Before cutting out, strew or dust 
over the surface with powder mixed 
with lawned sugar, and rub over with 
the heel of your hand, which gives a 
smooth face. This is termed “facing 
up.” Brush off, aud again dust the 
surface with starch powder, cut out, 
and place in wooden trays. Put in the 
stove to dry. All lozenges arc finished 
in the same manner. (2) As (1), adding 
ft little starch-powder or prepared 
plaster as for gum paste to the paste, 
instead of using all sugar. (3) Use 
more starch powder in proportion; 
smaller cutters, and the paste rolled 
thicker. (4) Transparent. These are 
made from loaf-sugar in coarse powder; 
mix into a paste with dissolved gum 
arabic and a little lemon-juice. Flavour 
with oil of peppermint. (5) Superfine 
Transparent. The sugar must be in 
coarser grains. Mix and flavour as the 
other*. The coarser the grains of sugar, 
the more transparent the lozenges. The 
finest particles destroy transparency. 
The solution of gum should be thicker 
in proportion as the sugar is coarse. 

(6) The commonest peppermint loz¬ 
enges are made with half farina (pre¬ 
pared starch), and half loaf-sugar, of 
second quality. A little smalt blue is 
added to make them of a good colour. 
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Ji.iiicJLiquorice. —4 lb. best Spanish 
:■ p-V and 2 lb. of gam nrabic. Dissolve 
(j.«’"]i,picjme in warm water, as i'or 
p-'ihpijie. Strain, and dissolve the gum 
ni the solution of liquorice. Tlace over 
, Cl; nsle tire, in a broad pan, and let 
[,{1 gradually, stirring continually (or 
j* will burn)" until reduced to a paste. 
Roll into pipes or cylinders of convenient 
i'nrtiis, an I polish by putting in a box 
and rolling together, or by rubbing with 
the hand or a cloth. Often adulterated 
j lV using glue instead of gum, and by 
dipping" the pipes in n thin sulutiun, 
which°f>ives them a beautiful gloss when 
dr"-. In manufacture on a large scale, 
the' liquorice is dissolved in a large 
water-bath, and stirred with spatulas 
wui'hcd by a steam-engine. 

IUmbarb. —4 lb. sugar, 10 oz. host 
Turkey rhubarb in powder. 

jfoji?.—Make paste as peppermint (1), 
usin™- otto of ruses to flavour; or the 
rum may be dissolved in rose water, 
Tail a little essential oil added if re- 
ijnivcd. Colour with carmiue. 

Sapruii.—i oz. dry aud powdered 
saffron, 4 lb. sugar, sufficient dissolved 
gum. 

Sponge .—1 lb- sugar, 12 oz. burnt 
sponge, sufiicieut gum arabic dissolved 
in rose water to make into a paste. 

Steel .—1 lb. pure iron filings or rust, 
4 oz. cinnamon powder, 7 lb. fine sugar, 
sufficient dissolved gum to make a paste. 
.Stomachic and tonic. 

Sulphur. —lib. sugar, 8 oz. sublimed 
sulphur, sufficient gum to make a paste. 

Tulu.—i lb. sugar, 3 dr. balsam of 
trdu(or 1 fi. 035 . tincture), 6 oz. cream of 
tartar (or 1 dr. tart aria, acid), sufficient 
dissolved gum to make a paste. Flavour 
Iv adding J oz. vanilla, and 60 drops 
essence of amber. lleduce to fine 
powder with the sugar. Pectoral and 
balsamic- 

Vanilla .—4 lb. sugar, G oz. rauilla 
powder, or sufficient to give strong 
flavour. Make into paste with dissolved 
gum. 

Worm.—(1)7 lb. fine sugar, 4 oz. calo¬ 
mel washed in spirits of wine, Idr. saffron, 
sufficient dissolved gum tragacanth to 
make a paste. Make a decoction of the 


saffron in J pint water, strain, and mil. 
hnch lozenge should contain 1 gr. 
mercury. (2) 7 oz. calomel washed in 
spirits of wine (termed “ panacea ”), 
•14 lb, jalap resin, 9 lb. fine sugar, suf¬ 
ficient dissolved gum to make a paste. 
Each lozenge should contain J gr. 
mercury. (3) 1 oz, panacea, 2 oz. jalap 
resin, 2 lb. sugar. Dissolve suf¬ 
ficient gum in rose-water to make a 
paste. Make 2320 lozenges, weighing 
8 gr. each, and containing J gr. calomel 
and J gr. jalap. These should be kept 
very dry, as dampy acting on the sugar 
and mercury, generates au acid. In 
mixing all medicated lozenges, the differ¬ 
ent. powders should be well mixed with 
the sugar, in order that each lozenge 
may have its due portion. 

l’cllow JPcctaml .—1 lb. sugar, 12 dr. 
Florence orris-root powder, 6 dr. liquor¬ 
ice root, 1 oz. almonrls, 4 scr. saffron 
powder, sufficient dissolved gum to make 
a paste. Make decoctiou of the liquorice 
to moisten the gum. 

Zinc .—1 oz. sulphate of zinc, 4 lb. 
sugar. Mix into a paste with prepared 
gum. Each lozenge should contain 
3 gr. zinc.. 

Much additional infoimation will he 
found in the Confectioners' Handbook, by 
E. Skuae, with prices of the various 
necessaries. 

COPYING. —This term forms a 
convenient heading for an article em¬ 
bracing the various processes employed 
in obtaining copies or impressions of 
printed and written matter, such as 
letters, drawings, &c. The subjectmay 
be divided into chemical (including 
photographic) and mechanical methods, 
copying pencils, and transferring. 

Chemical Methods—(1) Cyano- 
type, or ferro-prussiate paper. This is 
prepared by covering one side of the 
sheet with a mixture of red prussiate of 
potash (ferrocyanide of potassium) and 
peroxide of iron; under the influence of 
light, i. e. under the white portions of 
the drawing to be copied, the ferric 
compound is reduced to the state of a 
ferrous salt, which gives with the red 
prussiate of potash an intense blue 
colouration, analogous jo Prussian blue. 
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This cnlmirntion is not produced in the 
portions of the sensitive paper protected 
from the light by the black lines of the 
drawing to be copied, and on washing 
the print the design appears in white 
lines on a bine ground. The formula, 
for preparing the .sensitive paper is as 
followsDissolve 10 dr. red prussic te 
of potash (ferrocyanide) in 4 oz. water; 
dissolve separately 15 dr. aniniunio- 
citrate of iron in 4- oz. water; filter the 
2 solutions through ordinary filtering 
paper, and mix. Filter again into a 
large fiat diah, and float each sheet of 
paper to be sensitized for 2 minutes on 
the surface of the liquid, without allow¬ 
ing any of this to run over the back of 
the paper. Hang up the sheets in a dark 
place to dry, and keep from light and 
dampness until used. They will retain 
seriritivenc'i for a long time. The 
paper being ready, the copy is easily 
made. Procure cither a heavy sdieet of 
]il.ito glass, or a photographer's printing 
frame, and lay the drawing to he copied 
with the face against the glass; on the 
back of the drawing lay the prepared 
side of the sensitive paper, place upon it 
.i piece of thick felt, and replace the 
cover of the printing frame, or in some 
other way press the felt and papers 
firmly against the glass. Expose, glass 
hide up, to sunshine or diffused day¬ 
light, for a time, varying, with the 
intensity of the light and the thickne>s 
of the paper bearing the original draw¬ 
ing, frmu minutes to hours. It is better 
to give tun much than too little ex¬ 
posure, as the colour of a dark im¬ 
pression can be reduced by long wash¬ 
ing, while a feeble print is irremediably 
spoiled. By leaving a bit of the 
sensitive paper projecting from under 
the glass, the progress of the colouration 
can be observed. When the exposure 
has continued long enough, the frame is 
opened and the sensitive sheet is with¬ 
drawn and thrown into a pan of water, 
to be replaced immediately by another, 
if several copies are desired, so that the 
exposure of the second may be in pro¬ 
gress while the first is being washed 
and fixed. The water dissolves out the 
excess of the reagents used in the pre¬ 


paration of tho paper, ami after imverd 
washings with fre>h water the print 
loses its sensitivenev. and W>nv .3 
permanent. It is advantageous aii>r 
several washings with water, to p,^ 
over the wet surface a w«.»k solution if 
chlorine or of hydrochloric add, ;J or 4 . 
parts acid to 100 of water, which gh»s 
brilliancy and solidity to the blue "tint 
and prevents it from being washed out 
by long soaking. Tins, should | Jvi 
followed by 2 or o rinsings with fre-h 
water, and the print may "then he bun* 
up to dry, or placed between sheets of 
blotting-paper. This mode of repro¬ 
duction, whose simplicity has led to its 
adoption in many offices, has the in¬ 
convenience of giving a copy in white 
lines on blue ground, which fatigues 
the eye in some cases, while the applioa. 
tion of other colours is impracticable. 
By repeating and reversing the process, 
copying the white line print fir.-t 
obtained on another sensitive sheet, a 
positive picture, representing the black 
lines of the original by blue lines on 
white ground, can be obtained; or the 
same result may be reached by a different 
mode of treating the sensitive paper. 
This latter may also be made by brush¬ 
ing it over with a solution of feriic 
oxalate (10 gr. to the oz.); the ferric 
oxalate is prepared by saturating a hot 
aqueous solution of oxalic acid with 
ferric oxide. A better sensitizing solu¬ 
tion may he made by mixing 437 gr. 
ammonium oxalate, 586 gr. oxalic acid, 
and (1 oz. water, heating to boiling- 
point, and stirring in as much hydrated 
peroxide of iron as it will dissolve. 

(2) Several varieties of paper called 
“ cyanoferric,” or li gommoferric,” are 
sold, which have the property of giving 
a positive image. The mode of pre¬ 
paration is nearly the same for all: 
3 solutions, 1 of GO oz. gum arabic in 
300 of water; 1 of 40 oz. ammnnincal 
citrate of iron in 80 of water; 1 of 
25 oz. perchloride of iron in 50 of water, 
are allowed to settle until clear, then 
decanted, mixed, and poured into a 
shallow dish, the sheets being floated on 
the surface as before, and liung up to 
dry. The solution soon becomes turbid, 
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in , 1 mus t be used immediately, but the 
' UT once dry is not subject to change 
inlets exposed to light or moisture, 
reactions involved in the printing 
r ^.. s are mure complex than in the 
rlrsi process, but present no particular 
<1:gfcultv. Under the influence of light 1 
,-j ( >f tlie organic acid (citric), the per- | 
ciilnrfils of iron is reduced to piulo- 
chloridc, and, on being subjected to the 
a.'tiun of ferrocyanids of potassium, the 
portions not reduced by the action of 
theli-'ht, that is, the,lines coitgs ponding 
to the black lines of the original draw- 
in’’, alune exhibit the blue colouration. 
I’hi: 'mm plays also an important part 
in the process by becoming less soluble 
in the parts exposed to light, so as to 
lvnel in thohe portions the ferrocyanide 
solution. The inode of printing is 
exactly the same as before, but the 
piper is more sensitive, and the ex¬ 
posure varies from a few seconds in 
sunshine to 15 or 20 minutes in the 
shade. The exact period must be tested 
ty exposing at the same time a slip of 
tfle sensitive paper under a piece of 
payer similar to that on which the 
original drawing is executed, and ruled 
with tine lines, so that bits can be torn 
off at intervals, and tested in the 
developing bath of ferroeyauide of 
potassium. If the exposure is incom¬ 
plete, the paper will become blue all 
over in the ferrocyauidc bath; if it has 
been too prolonged, no blue whatever 
will make its appearance, but the 
paper will remain white; if it is 
ju-^t long enough, the lines alone will 
be developed in blue on a white ground. 
lMiring the tests of the trial bits, the 
printing frame should be covered with 
an opaque screen to prevent the ex¬ 
posure from proceeding further. After 
the exact point is reached, the print is 
removed from the frame and floated for 
a few moments on a bath of saturated 
solution of ferrocyanide of potassium, 
about 1 oz. of the solid crystals to 4 of 
water. On raising it, the design will 
be seen in dark blue lines on white 
ground. It is necessary to prevent the 
liquid from flowing over the back of 
the paper, which it would coyer with a 


blue stain, and to prevent this the edges 
of the print are turned up all round. 
On lifting a corner, the progress of the 
development may be watched. As soon 
as the lines are sufficiently dark, or blue 
specks begiu to show themselves in the 
white parts, the process must be im¬ 
mediately arrested by placing the sheet 
on a bath of pure water. If, as often 
happens, a blue tint then begins to 
spread all over the paper, it may be 
immersed in a mixture of 3 parts 
sulphuric or 8 of hydrochloric acid, to 
100 of water. After leaviug it in this 
acidulated liquid for lo or 15 minutes, 
the design will seem to clear, and the 
sheet may then be rinsed in a large 
basin of wator, or under a faucet 
furnished with a sprinkiiug nozzle, and 
a soft brush used to clear away auy 
remaining clouds of blue; and finally, 
the paper hung up to dry. The ferro- 
cyanide bath is not subject to change, 
and may be used to the last drop. If it 
begins to crystallize by evaporation, a 
few drops of water may be milled. The 
specks of blue which arc homed in this 
hath, if not removed by the subsequent 
washings, may bo taken out at anytime 
by touching them with a weak solution 
of carbonate of soda or potash. The 
prints may be coloured iu the usual 
way. 

(a) Blue figures oti a white ground 
are chauged into black by dipping the 
proofin a solution ofloz. common potash 
in 100 oz. water, when the blue cuiour 
gives place to a sort of rusty colour, 
produced by oxide of iron. The proof 
is then dipped in a solution of 5 oz. tannin 
in 100 oz. water. The iron oxide takes 
up the tanuiu, changing to a deep black 
cuiour; this is fixed by washing iupure 
water. 

(4-) Jol train’s. Black lines on white 
ground. The paper is immersed in the 
following solution25 oz. gum, 3 oz. 
chloride of sodium, 10 oz. perchloride 
of iron (45° 13.), 5 oz- sulphate of iron, 
4 oz. tartaric acid, 47 oz. water. The 
developing bath is a solution of red or 
yellow prussiate of potash, neutral, 
alkaline, or acid. After being - exposed, 
the positive is dipped in this bath, ami 
N 
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the parts which did not receive the 
light take a dark green colour; the 
other parts do not change. It is then 
washed with water in order to remove 
the excess of prusaiate, and dipped in a 
bath containing acetic, hydrochloric, or 
sulphuric acid, when all the substances 
which could allbet the whiteness of the 
paper are removed. The* line'* have now 
an indigo black colour. Wash in water, 
and dry. 

(5) Copies of diawings or designs in 
black and white may he produced upon 
paper and linen hy giving the surface of 
the latter two coatings of; *217 gr. gum 
arabic. 70 gr. citric aeiJ, 1.15 gr. iron 
chloride, £ pint water. The prepared 
material is printed under the drawing, 
and then immersed in a hath of yellow 
pru-siate nf potash, or of nitrate of 
silver, the picture thus developed being 
afterward put in water slightly acidified 
with sulphuric or hydrochloric acid. 

(<j) Benneden states that paper, pre¬ 
pared as follows, costs but -J as much as 
the ordinary chloride of silver paper, is 
as well adapted to the multiplication 
of drawings, and is simpler in its 
manipulation. A solution of bichromate 
of potash and albumen or gum, to which 
carbon, or sumo pigment of any desired 
shade, has been added, is brushed, as 
uniformly as possible, upon well-Mzed 
paper by lamplight, and the paper is 
dried in the dark. The drawing, exe¬ 
cuted on tine transparent paper (or an 
engraving, or wood-cut, &e.), is then 
placed beneath a hat glass upon the 
prepared paper, and exposed to the 
light for a length of time dependent 
upon the intensity of the light. The 
drawing is removed from the paper by 
lamplight, and after washing the latter 
with water, a negative of the drawing 
remains, since the portions of the coating 
acted on by the light become insoluble 
in water. From such a negative, any 
number of positives can be taken in the 
same way. 

(7') Dieterich’s copying-paper. The 
manufacture may be divided into 2 parts, 
viz, the production of the colour and 
its application to the paper. For blue 
paper, he uses Paris blue, as covering 


better than any other mineral coluur* 
10 lb. of this colour are cnar^i- 
powdered, and mixed with 2y * [\, 
ordinary olive oil; £ lb. glycerin* U 
then added. This mixture "is fo r 
week, exposed in a drying-room U \ 
temperature of 104° to 122° F. (40° v, 
50° C.) and then ground as fine c? 
possible in a paint mill. The glve.-Vfa* 
softens the hard paint, and tends t 
make it more easily diffusible. Jfei't 
4 lb. yellow wax with 18£ lb. ligroiiu* 
and add to this 7£ lb. of the blue 
mixture, mixing slowly at a tempera¬ 
ture of 86° to 104° F. (j 0° or 40° C ) 
The mass is now of the consistence of 
honey. It is applied to the paper with 
a coarse brush, and afterward evenly 
divided and polished with a badges* 
hair biuah. The sheets are then (fried 
on a table heated hy steam. This U 
done in a few minutes, and the paper is 
then ready for the market. ThequantU 
ties mentioned will be sufficient for 
abuut 1000 sheets of 30 in. by 20, beiuo- 
a day’s work for 2 girls. 'For black 
paper, aniline black is used in the same 
proportion. The operation must be 
carried on in well - ventilated rooms 
protected from lire, on account of the 
combustibility of the material and the 
narcotic effects of the ligroine. The 
paper is used between two sheets of 
paper, the upper one receiving the 
original, the lower one the copy. 

(8) A process similar to autoscopy. 
The pad is prepared with glue, glycerine, 
and water, in the same manner as far 
the well-known hectograph, but with a 
larger proportion of glue, For writing 
or drawing, a concentrated solution of 
alum is used, coloured with a little 
aniline to render the writing visible. 
Before using, the pad is damped by 
menus of a wet sponge, and the moisture 
is permitted to remain a few minutes. 
The writing may now be applied, and 
upon removing it, after a short time, 
the lines will be transferred to tho pad. 
A small quantity of printers ink is 
applied with a rubber roller, and will 
be taken up by the etched lines only. 
An impression is obtained by pressing 
moistened paper over the lines with the 
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-,alm the hand. The pad must be 
frliKiior each copy, but a great number 
be made from the same etching or 

Paper prepared so that a brass 
renter leaves a black mark on it. Dis¬ 
solve 1 oz. pure sodium sulphide and 
1 c> r, sodium hyposulphite in 1 <]t. rain 
water; filter the solution, and with it 
uniformly moisten the surface of the 
paper; then dry the latter under 
pressure between clean blotting paper. 

* ( 10 ) Tilhet’s process. The paper 
upon which the design is to be repro¬ 
duced, in order to prepare a negative 
copy, is first passed through a bath 
composed of 30 oz. white soap, dO oz. 
alum, 40 oz. Flanders glue, 10 oz. white 
of eg"S or albumen beaten up, 2 oz. 
glacial acetic acid, 10 oz. alcohol at 60°, 
500 oz. water. The paper, after having 
heed removed from this bath, is passed 
through a second bath composed of 
50 oz. burnt umber, ground in alcohol, 
20 oz. black pigment, 10 oz. Flanders 
glue, 500 oz. water, 10 ox. bichromate 
of potash. The paper having been thus 
treated, must be kept when dry in a 
dark place, In order to prepare positive 
paper lor the prints, a bath is used 
similar to the last, but without the 
umber, for which black pigment is sub¬ 
stituted. To obtain coloured proof* 
indead of black ones, the black pigment 
is replaced by a pigment of any desired 
colour. To prepare the copies, the de¬ 
sign or drawing is placed in an ordinary 
photographic printing-frame, the back 
of the design being next to the glass, 
£nd a sheet of negative paper prepared 
in the way first described is placed in 
contact with it. The frame is then 
exposed to light, 2 minutes* exposure 
being sufficient in good weather. The 
sensitive paper is then removed from 
the frame in a dark place and is placed 
in water, when the design becomes 
visible in white, and the paper is 
allowed to dry. In order to obtain 
positive pictures from the negative thus 
prepared, the latter is placed in the 
printing-frame with a sheet of the 
positive paper prepared in the manner 
above described in contact with it, and 


after exposure to light for a sufficient 
time (about 2 minutes), the positive 
paper is removed in a dark place, and is 
plunged into water, which removes the 
part of the pigment which has not been 
affected by the light, without its being 
necessary to touch it. Any number of 
copies of the design or drawing may he 
produced upon any kind of paper, and 
in any colour or colours. The propor¬ 
tions of the different materials used to 
prepare the baths may be varied to 
suit circumstances, such as the weather, 
and the character of the design or of 
the paper. 

(11) Zuccato's “ papyrograph.” A 
sheet of fine paper is saturated with a 
resinous varnish, ami dried. On it, 
writing is made with an ink consisting 
of a strong solution of caustic soda, 
slightly coloured in order to be more 
obvious to the eye. The soda imme¬ 
diately attacks the resinous preparation 
of the paper, converting it into a soap. 
The sheet is floated on water, written 
side upwards ; the water soon penetrates 
the softened parts, making the written 
lines stand up in bold relief as ridges of 
fluid. The paper is removed from the 
surface of the water, and pressed 
between folds of blotting-paper, after 
which it is once more floated on the 
surface of the water, and again blotted 
off, in order to remove the remainder 
of the resin soap. The sheet thus pre¬ 
pared forms a stencil, of which the 
general ground is impervious to mois¬ 
ture, while the written lines, being 
denuded of varnish, are quite porous, 
and afford an easy passage to an aqueous 
liquid, In the early days of piipyro- 
graph printing, a pad, saturated with 
persulphate of iron, was placed at the 
back of the stencil, while the paper to 
be printed on was moistened with a 
solution of ferrocyanide of potassium. 
The iron salt being forced through the 
porous lines by a gentle pressure, re¬ 
acted on the ferrocyanide; a blue im¬ 
pression was the result. It is now, 
however, found to be more convenient 
to print from the stencil by means of an 
aniline colour dissolved in glycerine, and 
the colouring power of this kind of ink 
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is so great that dry paper may be used 
for receiving the impression. On a 
velvet pad which has been moistened 
with a solution of aniline blue in 
glycerine, is laid the paper stencil, this 
having been previously brushed over at 
the back with a little of the ink. It is 
now merely necessary to place sheets of 
paper on the upper face of the stencil, 
and to apply genlle pressure by means 
of an ordinary cupyiug-pres-, m order 
to obtain copies rapidly and easily. 
About 600 copies can generally be taken 
from one stencil. 

(1*2) Puniphrev*? “ callograph ” de¬ 
pends on the fact that when a film of 
moist bichromated gelatine is brought 
into contact with ferrous salts, tannin, 
or certain other substances, the gelatine 
is so far altered as to acquire the pro¬ 
perty of attracting a fatty ink. Tum- 
phvey supplies plates ol' slate or glass 
ouvered on one side with a thin film of 
gelatine, and these are prepared for use 
by being soaked in a weak solution of 
potassium bichromate, all excess of 
moisture being then removed by iiist 
wiping with a cloth, and afterwards 
rolling paper on the damp surface. A 
drawing or writing, which has bceu 
made with either an ordinary iron and 
gall-nut ink, or with a special iuk, is 
transferred to the prepared plate, just 
as in the case of the transfer to zinc. 
The original being removed, the plate is 
inked by means of a roller, moistened 
by a sponge, in order to remove any 
trace of ink from the ground, and then 
printed from, much as if it were a 
lithographic stone, or a zincographic 
plate. 

(13) Some methods depend on the 
writing of an original with a very in¬ 
tense iuk, ami then dividing the ink, so 
as to obtain a number of feebler copies. 
The ordinary method of obtaining one 
or two reverse copies of a letter on thin 
paper is of this nature; but these pro¬ 
cesses, which are capable of yielding 30 
to 60 fairly good copies, depend on the 
use of a solution of an aniline colour for 
writing. In the case of copying pro¬ 
cesses introduced by Pumphrey and 
Byford, the writing is executed with a 


strong solution of an aniline colour r n 
thin, and tolerably hard, paper. T]., 
writing quite penetrates the thin pa^r 
and on pressing a sheet of mobtjnej 
’paper against the back of the original 
some of the aniline colour will set oif r-n 
the damp paper, giving a direct cnpvof 
the original writing. In the Same war 
numerous copies may be produced ; but 
processes of this kind cannot reproduce 
very tine lines with distinctness. A 
somewhat analogous arrangement fop 
obtaining uumeruus copies is afforded 
by Wate view’s <■ multiple? copying 
portfolio ” and its contents. The writ¬ 
ing is done with the aniline ink, and 
a damp sheet of very soft and pf.rons 
paper is pressed down on the writing 
Tli is soft paper absorbs a large propor¬ 
tion of the aniline ink, and itself forms a 
reversed printing-surface, capable of 
yielding a considerable number of direct 
copies to damp sheets of paper. 

(14) Hectograph or Chromngraph, 
This process obviates the necessity for 
using damp paper to receive the impres¬ 
sion. The writing is executed on ordi¬ 
nary writing-paper with aniline ink, 
and when the lines hare dried, the 
original is transferred to the surface of 
a slab of soft gelatinous composition, 
‘analogous to that used for making 
printers’ rollers, contact being estab¬ 
lished by gentle rubbing with the hand. 
The original, after being allowed to 
remain in contact with the gelatine slab 
for about 2 minutes, is stripped off, 
leaving the greater part of the ink on 
the gelatine. To obtain copies, it is 
merely necessary to lay paper on the 
slab, and rub down with the hand or a 
soft pad. When the requisite number 
of copies is obtained, or the lines are 
effaced, the slab can be cleaned with a 
damp sponge, and is again ready for use. 
The composition for the slab inay be 
prepared thus1 lb. gelatine (or 141b. 
glue) is soaked in water till it becomes 
flaccid, after which it is melted in a 
water-bath with 6 lb. common glycerine, 
the heat being maintained for a few 
hours to drive off all excess of water. 
The mixture is poured into zinc trays 
J in. deep, and allowed to set. Another 
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Zn portion is 130 parts water, 75 
fc’.ivta sulphate, 30 gelatine, 30 sugar, 
j-|-f rrlyet-rine. The ink is prepared by 
dii-< firing 1 part aniline blue-violet in 
fi 1 * mixture of 7 parts water ami 1 
alcuh'il. Coloured inks will give 150 
and special black ink 50. 

(15) Magne has introduced an ink or 
r,enul pu-sessed of such qualities that a 
writing nr drawing made with it, when 
drr, pan be covered with a fatty ink, 
ami' the paper being saturated with a 
suitable liquid, it can be completely 
copied without being injured itself. 
iVmmon printing ink acts towards this 
vaturatiu® fluid ia the same way as 
Maine’s pencil, so that printed matter 
and cuts can be reproduced. The liquid 
employed to saturate the paper consists 
of 15* oz. acid (sulphuric is the best) 
and 35 oz. alcohol. If intended for 
autographic reproduction, 100 oz. water 
should be added. The proportions may 
be varied, but to prevent injury to the 
original, there must be plenty of alcohol. 
Aub ‘graphs for reproduction must be 
written with ink or pencil, of such 
composition that they can take up the 
fitty ink ; the same kind is used for all 
kinds of paper, whether sized or not. 
The portions of the paper not covered 
with ink are protected against the litho¬ 
graphic ink by an acid composition 
which repels the greasy ink, does not 
attack the cellulose, and, therefore, 
leaves the original perfectly unchanged. 
The ink consists of proteino substances 
(albumen, eascine, fibrine, &c.), and of 
bichromated salts, alum, cyanides, &e. 
In making it there is dissolved a quan¬ 
tity of water 2 or 3 times as great as 
that of the albumen or other proteine 
substance, a mixture of 2 parts of a 
bichromate or alum, and 1 of prussiate 
of potash. A certain quantity of 
albumen is also beaten up with an equal 
weight nf water. The proportion ot 
salts to that of albumen is about as 
6 to 100. The two liquids are mixed 
intimately, and a suitable quantity of 
pigment is added. The ink, -which 
must have pretty deep colour, is un¬ 
changeable, remains thin and fluid, and 
can be used with a pen, pencil, ov draw¬ 


ing pen, on any kind of paper, except 
very heavy paste-hoard or too thin silk 
paper. Pencils or crayons used in this 
process consist chiefly of paraffin 
coloured with very fine lamp-black or 
ivory-black, or with any other very 
finely - powdered pigment for other 
colours. When lamp-black is used, the 
proportions are, 16 oz. lamp-black to 
100 oz. paraffin. To make pencils of 
different hardness, the paraffin is melted 
and the colour added, and then a certain 
quantity of ordinary rosin (colophony) 
i> added, usually not over 10 per cent. 
The mass is cast into candle moulds 
when in a semi-liquid state, and taken 
out when cold. These cylinders are 
then cut in pieces and wrapped in strong 
paper, or covered with wood like 
common lead pencils. The method of 
taking a copy of what has been written 
or drawn is as follows: If the work was 
done in ink, it is ready to copy ns soon 
as dry. If iu pencil, the chawing must 
be steamed a few seconds by holding it 
over a vessel of boiling water. After 
being air-dried, it is carefully floated, 
face upward, ou the acidified alcoholic 
liquid. There it is left until thoroughly 
saturated, and then it is spread out on 
a sheet of glass or smooth board, and 
inked with an ordinary lithographic 
roller. All the letters and lines will 
be covered with the greasy ink. As 
soon as sufficiently inked, it is carefully 
pressed with a damp sponge on those 
places that have taken the ink, and 
then washed with water. To remove 
the excess of moisture, it is spread out 
on a plate of plaster-of-Paris, and then 
transferred to a atone or zinc plate, and 
the copy taken. The precautions neces¬ 
sary in order to preserve the original 
copy are to wash it with carbonate of 
ammonia, or of soda, rinsing with cold 
water, removing the excess of water on 
a plate of gypsum or blotting-paper, 
and then drying it in the press between 
sheets of porous paper. To reproduce 
anything printed with printers* ink, the 
following method is pursued:—The 
mixture of alcohol and add is applied 
either to the face or back of the print 
with a brush. The liquid instantly 
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penetrates the pajier; the surface is 
then quiikly wa.-dted off and the sheet 
carefully -prend out on a damped plate 
of glass or wood, Th**re it i- inked 
with an ordinary lithographic ink 
roller, gently washed to remove the 
exi>-s of acid, dried on the gypsum 
plate, put on the st"D>*, and a suitinout 
pressure appliel. The transfer of the 
negative is timmcl, and the ordinary 
lithographic process begins. If both 
sides uf .l drawing or manuscript are to 
be copied, both side'* are blackened, one 
after the other, the operation being 
carried out on cm- side as far as the 
transfer to a stone, and then the other 
side is take l and transferred. When 
copies of printed matter are to be made, 
the negative is transferred to a polished 
zinc pi tt*-\ and then etched in the usual 
manner with aeid<- 

(Id) Willis's process is founded on 
the action of bichromates on urgauio 
matter, the printed image being coloured 
by means of an aniline salt; it is ex¬ 
tremely useful for copying plans and 
simple line-subjects. The operation is 
as follows:—Sized paper is floated in 
potasdum bichromate containing a little 
phosphoric acid; it is next exposed be¬ 
neath a transliu «.nt positive, and when 
the image of the latter is clearly shown, 
it is subjected to the action of aniline 
vapour. The result i> that the parts 
shielded from the light by the lines of 
the positive are deeply coloured (green, 
black, or reddish, according to the ani¬ 
line salt used), while the other parts 
retain the weak tint of the reduced 
chromium oxide. In developing the 
print, it is exposed to the contact of the 
vapour from aniline dissolved in spirit 
of wine, the solution being placed in 
a basin, and heated by a spirit-lamp. 
The prints are fairly permanent after 
washing. 

(17) Poitevin's Powder.—*A mixture 
of gum arable, sugar, and glyeeiiue, 
with some sensitizing solution of potas¬ 
sium bichromate, is poured upon an 
impervious surface (e.g. a glass plate), 
and dried by warmth. Thus prepared, 
the plate is immediately exposed beneath 
a translucent positive for a few minutes. 


The parts affected by the light W mv , 
hygroscopic, iu proportion to the dura¬ 
tion ot the exposure, and intend tv of 
the light, and any impalpable powder 
delicately brushed over the plate vail 
adhere to the hygroscopic parts, ac¬ 
cording to their degree of moKture'thus 
forming a reversed cupy. The develop* j 
image is coated with collodion, and 
transferred to paper unreversed, th<> 
soluble bichromate being washed uut m 


w....**--, - <■« u mops glycerine for 
every 10') cc. of water, and 9G parts 
water. The glass plate is sometimes 
previously coated with collodion. 

(18) Woodbury-type. — Woodbury’s 
proce-s is intended tu produce a mould 
of a gelatine print from which other 
joints may be obtained. A thick iil m 
of .-.eu&itive gelatine, resting on a t*mgh 
stratum of collodion, h placed beneath 
a negative with the collodion side next 
the image. After sufficient exposure to 
a light so arranged that the rays always 
fall in one direction, the gelatine picture 
is developed as if it were an autotype 
print, and presents the image in con¬ 
siderable relief. After drying, it is laid 
on a perfectly flat metallic plate, and a 
sheet of lead or some other soft metal is 
forced down upon it by a powerful press. 
The metallic sheet, being an exact mould 
of the gelatine picture, is put into a 
special press, and a viscous compound 
of gelatine dissolved in hot water, with 
the addition of flue pigment or perma¬ 
nent dye, is poured upon this sheet. 
Strongly-sized paper, of even texture, is 
placed upon the viscous compound, and 
the top plate of the press is brought 
down upon the mould, and firmly held, 
thus squeezing out the superfluous gela¬ 
tine. The gelatine soon sets, when the 
top is raided, and the paper bearing the 
picture is detached. The print is im¬ 
mersed in alum solution, to render the 
impression insoluble. The top plate of 
the press is made of thick glass, and 
its surface is a perfect plane, to ensure 
the gelatine being squeezed out from the 
portions which are to be white in the 
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^ture and to prerenfc a mottled and 
^:' Vtn 5 appearance. Within certain 

concerning the size of white 
^irfice which can he produced (owing 
t,> the variations in the thickness of all 

T [r cbr this P 1 ’“ cess is ca l wlble of I' 1 ' 0 ' 
permanent images at a puce hut 
little greater than the co&t of the paper 
aB d solution. 

(19) Phuto-lithography. • Another 
prjCtva founded on the insolubility uf 
Gelatine when treated with a bichromate 
and exposed to light, is one capable of 
iT. dnoiog pictures in. printing-ink, as 
wdl ns in ink adapted to transferring to 
2inc or stone, images being reproduced 
bv ordinary surface-printing from the 
transferred prints. The photographic 
illative is placed in a photographic 
printiug- or pressure-frame, with a 
pi«ce of prepared paper face downwards 
ujum the picture side of the glass. The 
Lack is made secure, and the glass side 
is exposed to the light; in due time, it 
is taken to the dark-room, and coated 
with transfer-ink. Washing removes 
the transier-ink from those pints which 
have not been atleeted by the light (the 
white parts of the paper), but leaves it 
whore the light has acted (the lines of 
the picture); thus a photographic trans¬ 
its is produced, and may be applied to 
.stone or zinc, and printed from in the 
usual manner. The sensitizing solution 
is prepared as follows:—1 to o z. of 

gelatinp(the smaller quantity if “Hake”) 
is set to soak in sufficient water to cover 
it; meantime, 1 oz. of potassium bi¬ 
chromate is dissolved in 5 oz, water, 
and filtered; when the gelatine has 
plimmed, pour on sufficient boiling 
water to make 11 oz., and add the bi¬ 
chromate solution. Sometimes a dash 
of glycerine is added. This solution will 
keep good for a considerable time in a 
cool place. To prepare the paper, some 
of the solution is warmed to about 
100° F. (118° C.), and sheets of the paper 
(“bank post,” “positive photographic,” 
or other fine-svove and slightly sized) 
are floated on it for 2 to 3 minutes, and 
hung up to dry in the dark-room, then 
again floated, and suspended from the 
opposite en4. The sensitized paper is 


exposed in the ordinary manner beneath 
a negative in the pressure-frame, until 
the Hues appear uf a fawn-colour on a 
yellow ground. The picture is trans- 
terred to stone or zinc by coating the 
latter with ink, laying the former face 
downwards upon it, and pulling through 
the picas. Ordinary chalk lithographic 
ink may be used for single prints, but a 
superior ink is made as follows;— 10 qz. 
lithographic ink and 8oz. middle linseed 
varni&h are first mulled together; (i oz. 
Burgundy pitch and 2 oz. bitumen arc 
melted over u clear fire till all the water 
is driven off; 1 oz. white wax is also 
melted; the whole is then mixed to¬ 
gether, with 1 oz. palm-oil, and run into 
vessels for keeping. The print is deve¬ 
loped by being floated back downwards 
on water at a temperature of 100° to 
122° F. (38° to 50° U.), till the lines 
appear as depressions. It is then washed 
with water at .about l.*»8° F. (70° C.) on 
an inclined .slab, by which the soluble 
gelatine is removed with the ink that 
coated it, and the image remains as ink 
lines on ridges of insoluble gelatine. 
The developed print is washed iu cold 
water, and hung up to dry; it is then 
ready fur transferring to stone or zinc, 
being first damped till it becomes limp. 
The subsequent manipulation is a mere 
repetition of lithographic printing. 

(20) Niepce’s Process.—Belief pro¬ 
cesses are those which produce plates 
or blocks with raised lines, capable of 
being printed from like type in an ordi¬ 
nary printing-press. They are adapted 
only to line drawings, and are nnsuited 
for the reproduction of toned work. 
Engraved plates have the lines of the 
original drawing in depression, and are 
adapted to the same class of work as 
relief processes. Both are produced by 
the same general method and ou the 
same principles, of which the following 
is an outline. The foundation of the 
system is the fact that asphalt or bitu¬ 
men, when exposed to light, becomes 
insoluble in its ordinary solvents if 
partially saturated. In Niepce’s pro¬ 
cess, the first based on this ground, 
silver plates were coated with bitumen, 
unaltered portions of which were 
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dissolve 1 away aftpr exposure; iodine 
tv. ii applied, the remaimog bitumen was 
removed, and the result was a metallic 
silver image on a ground of silver Iodide. 
Tne solvent generally employed i> chlo¬ 
roform. The crated plate is dried, and 
exposed beneath a subject, The por¬ 
tions to he protected from the influence 
of the light will depend upon whether 
the plate is to lie engraved or in relief; 
in the funner case, the lines will need 
protection. Care must he taken that 
the opacity, where required, is perfect. 
For engraved plates, a reversed positive 
is necessary; for relief blocks an ordi¬ 
nary unrever-od negative. The nrigiual 
picture is placed m contact with the 
prepared plate, and exposed as long as 
is considered necessary; the soluble 
portions of the bitumen are then re¬ 
moved by a nearly saturated solvent, 
leaving the metal bare. This latter 
may be zinc, copper, or steel; the first 
is raci't commonly used for relief blocks, 
while the two la^t are more convenient 
for engraving. The “biting-in, M or 
development of the lines, is effected, in 
the case of zinc, by simple hydrochloric 
acid, though it is advisable to previously 
dip the plate in a sulphate of copper 
solution; for copper and steel, a mix¬ 
ture of hydrochloric acid and potas¬ 
sium chlorate is preferred. With relief 
blacks, the biting-in is a tedious opera¬ 
tion, having to be carried as deep as in 
a wood-block. After the first biting, 
which gives the clear lines, the plate is 
heated, dusted over with resin, and re¬ 
heated to make the bitumen quit the 
lines, these operations being repeated 
till sufficient depth is attained. In 
appreciably large spaces, the metal is 
removed by engravers* tools. 

(21) Ehrard’s biting-in process differs 
somewhat from the preceding. A trans¬ 
fer is prepared as for zincography, 
transferred to a copper plate, and 
plunged into an electro-plating bath for 
a few minutes, thus coating the copper 
with a thin silver film, while the lines 
me protected by the greasy ink; the 
plate is rinsed in dilute acid, and placed 
in a mercuric chloride bath, where a 
double chloride is formed; after washing, 


and removal of the ink, the bit in ^ 
proceeds. ° 

( 22 ) Fox Talbot proposed a modifica¬ 
tion, which consisted in printing t] iC . 
negative on a gelatine film, w.vhin- 
away the unaltered gelatine, and nukin’ 
an electrotype. ° 

(2d) Scamuni’s process.—The originals 
which have to be reproduced arecure- 
fully touched up, so that the whites aie 
as pure, and the blacks as intense a" 
po^ible, and then the negative is taken 
in the ordinary way, the plate boin-T 
backed in the camera with damp red 
blotting-paper, to prevent reflection 
from the camera, or back of the plate. 
The negative is developed in the ordi¬ 
nary manner, intensified by mercuric 
chloride, and varnished. A positive 
picture is taken in the camera, the 
negative being carefully screened from 
any light coining between it and the 
lens. This is intensified by pyrognllic 
acid, and afterwards washed with "pure 
water to which a little ammonia has 
been added. It is then immersed in 
mercuric chloride fur £ an lmur, atid 
again intensified with pyrogallic acid. 
This is repeated several times. When 
the intensity of the lines is considerable, 
the plate h well washed, treated with 
potnsMum iodide, anil finally with am¬ 
monia, the image successively appearing 
yellow, green, brown, and thou violet 
brown. The plate is then thoroughly 
drained, and the image is treated 'suc¬ 
cessively with a solution of platinic 
chloride, auric chloride, ferrous sul¬ 
phate, and finally by pyrogallic acid, 
which has the property of solidifying 
the metallic deposits. The metallic 
relief thus obtained is dried over a spirit 
lamp, and covered with an excessively 
thin varnish. This varnish, which is 
evidently a special preparation, retains 
sufficient tackiness to hold powdered 
graphite on its surface (bronze powder 
may be employed instead), which is 
dusted on in the usuaL manner. After 
giving the plate a border of wax, it is 
placed in an electrotyping bath, and, 
after a few days, a perfect facsimile in 
intaglio is obtained. 

(24) The editor of the British Journal 
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phofoyrnphy writes:—The groat 
JtCTfi t in obtaining a successful negative 
from an nil painting, is to have it illu¬ 
minated entirely by diffused light. Some 
CintinentU artists who are very sue- 
iciftal in thi*» branch of photographic 
mirk, lav the painting flat on. the 
grt'nnd, and point the camera down- 
w.uds. 

C2b) Zincography is thus described 
j, v Nuth:—The zinc plate with the 
transfer laid on is first gently warmed 
over a gas or spirit lamp; when cooled, 
findr-powdered resin is dusted over it 
out of a linen bag; this is brushed over 
the plate by means of a round camel- 
hair-brii&h, an even circular motion 
Umg maintained. When sufficient resin 
has adhered to the plate, it is again 
wormed, to ensure its linn connection 
with the fatty design ; the plate is tnen 
on dal in cold water, and allowed to 
remain a few minutes in a 3 per cent, 
solution of commercial nitric acid, until 
a depth of about ’005 in. is obtained. 
This depth has to be determined by fre¬ 
quent experiment, as it is very important 
it should not be exceeded. The plate is 
now bitten to such a trivial degree that 
the Hues are not under-bitten to any 
appreciable extent, and it may be men¬ 
tioned that this first etching is the key¬ 
stone to the rest. If it “goes wrong” 
yuu cannot doctor up your plate, and 
you may save further trouble by begin¬ 
ning afresh. When dry, it is again 
dusted with resin, ami warmed, the 
fringe of resin thus adhering to the sides 
of the lines, serving to protect the 
etched part from any further action of 
the acid; the plate is then nibbed over 
lightly with strong gum mucilage, which 
is immediately washed off, A roller 
charged with lithographic ink (No. 2, 
mixed with middle varnish, is the best), 
is then passed over it, backwards and for¬ 
wards, several times, so that more ink 
may adhere to the lines. Coarser resin 
is now sifted on, and it is heated more 
strongly. This causes the ink to melt, 
and cover the resin fringe, and thus 
form a secure acid-proof varnish. To a 
careful observer, the lines will appear 
thicker after every heating. The 


strength of the acid is now increased to 
5 per cent., and the plate is bitten about 
’015 in.; when dry, it is again resined, 
heated, cooled, gummed, inked, resined 
and heated just as before, each time the 
processes being carried further than the 
last. Ordinary plates—such as the 
illustrations to the Figaro —have to be 
bitten about 8 to 12 times, while veiy 
fine cues, such ns transfers from steel 
engravings, have often to bo etched as 
many as 20 times—of course propor¬ 
tionately less for each time. These in¬ 
structions will enable any one of ordi¬ 
nary manipulative ability to engrave 
zinc plates very fairly, but it requires 
something more than mere formulae 
and advice to finish off the line tint and 
crayon drawings so beautifully and deli¬ 
cately ns they are done by Gillot, Zimr 
merman, and other clever French en¬ 
grave: s. Years of practice are wanted, 
and each individual has his own par¬ 
ticular pet mode of working which suits 
him best, and which he considers as 
superior to all others, and jealously 
retains as a trade secret. 

(20) rhototypy is a sort of litho¬ 
graphy in which the stone is replaced 
by a hygroscopic layer of gelatine im¬ 
pressed with an image by the action of 
light passing through a photographic 
negative. Now, it* we could cut down 
a lithographic stone both in its surface 
dimensions and its height, to make it 
like a wood block, we should be able to 
insert it in the text, and take an im¬ 
pression from it simultaneously with 
that from the type. The difficulties in 
the way of doing this would be, firstly, 
the necessity of wetting the stone pre¬ 
vious to each impression; and, secondly, 
the expense of cutting down lithographic 
stones, which would entirely lose their 
value in the process. But what we are 
on this account prevented from effecting 
with natural lithographic stones can be 
managed with an artificial one, provided 
that the latter possesses a hygroscopic 
surface from which, after being satu¬ 
rated with water, numerous impressions 
can be taken without its being necessary 
to wet it afresh. It became, therefore, 
necessary to make photo-printing blocks 
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of the requisite size and height to be 
pet up in the forme ” with ordinary 
type, and pressing so great a liygro 
sL'opie quality that the moistening re 
quhdte to produce an ini predion shoult 
only he an accidental operation, and no 
one that is imli-peasable before each 
pull. The ordinary process of photo- 
typy was scarcely adapted for this pur 
pose without modification. The plate: 
in this process are made of metal o. 
glass, or even lithographic stone, always 
larger than the image of which it is 
required to obtain an impression, and 1 
would be impossible in every case to eu 
these plates to the size of the printing 
block. Vidal adopts another method 
for arriving at the same result ns that 
produced by ordinary phututvpy. He 
prepares the artificial lithographic stone 
and the hygroscopic support separately, 
and then attaches the one firmly to the 
other. The image is obtained as in the 
ordinary carbon process; ail impression 
on carbon tissue is developed on a rough¬ 
ened glass plate coated with some fatty 
substance. When, by means of hot 
water, the picture is divested of all the 
gelatine not acted oil by light, it ought 
to ^appear with ail its half-tones like a 
good carbon print which is ready to be 
transferred to its definite support. This 
is then enclosed in a frame of thick 
cardboard, bevelled outwards on the 
inside, and coated entirely with paraffin 
or wax; the frame is then filled with 
the following composition, which is 
poured into it and over the picture:— 
.‘508 gr. gelatine, 30 3 gr. gum arable, 
616 gr. glycerine, 34 fi. oz. water, 
17 fi. uz. ammonia, 8 gr. alum, 185 gr. 
salicylic acid, 154 gr. barium sulphate. 
The salicylic acid is added as an anti¬ 
septic, and the sulphate of barium gives 
to the layer of gelatine an opalescent 
appearance. The whole layer should be 
so deep as to have, after drying in the 
chloride of calcium box, a thickness of 
about 0 • 2 in. When the desiccation is 
complete, the layer above the glass 
plate is turned out, and will be found to 
have the image transferred to it. We 
have now, therefore, a plate of gelatine 
bearing on it the picture of the exact 


dimensions required, and bevelled down- 
wards from the edges, which latter will 
therefore, not take any ink. This plate 
must then be mounted on a shedTof 
copper or zinc, which is raised'on a 
wuuden support until the height of the 
image is the same as that of the tvpg 
with which it \> to be printed, the 
gelatine plate is next saturated witn 
moisture by immersion for ^ hour in 
a bath composed of 1J oz. glycerine 
1'69 fi. oz. water, 31 gr. alum, and the 
image will appear on its surface in con¬ 
siderable relief, so as to render it par¬ 
ticularly well adapted for printing from. 
The separation of the black parts of*the 
picture from the white parts of the 
hygroscopic gelatine is very perfect, so 
that no smudging, such as so often 
occurs with printing blocks on which 
the shadows are modelled by fine lines 
dose together, need be feared. The 
mixture of which the formula is above 
given is of so hygroscopic a character 
that repeated wetting is rarely neces¬ 
sary. It must be effected with a sponge 
dipped in a mixture half water and half 
glycerine, after having removed from 
the plate all trace of ink; but the latter 
should never be severely washed. In 
this way is obtained a carbon print, but 
with a light-coloured pigment, so that 
the degree of inking can be readily de¬ 
termined. Light-coloured earths in the 
form of impalpable powders, with a 
gelatine chosen for its resistent proper¬ 
ties, make very good tissue. The print 
should not be treated with alum before 
putting on the layer of hygroscopic 
gelatine, otherwise it will not transfer 
easily. On the contrary, it is better to 
wash it with water containing a little 
ammonia, which will facilitate the pene¬ 
tration ; the mixture already contains 
some ammonia, and the transfer of the 
image to the plate of glycerine and 
gelatine is thus rendered completely 
effectual. The alum contained in the 
first liquid used for moistening increases 
the hardness of the image, and prevents 
it from swelling too much, (Jh'ih Jl. 
n hotography .) 

(27) Michaud’s process.—A negative 
)f the subject to be reproduced having 
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£.,,n obtained, a print is taken on a film 
t ,f bicbrom.ited gelatine supported by a 
riU \ plate. The print is developed by 
t *K. UMtal means, and, after bemg dried 
the open air, is placed in a box con- 
tiining a hygroscopic material, the 
tkirtipness of which causes the gelatine 
i/’ svft-Il slightly, and so increase 
the amount of relief. The secret of 
Michauds process consists in pressing 
thii gelatine him into the plastic face of 
a fusible metal, which is contained in 
suitable trays 01 * dishes. The “ forme,” 
as it is called, is tieatcd in much the 
fame wav as the mould and block in the 
process of electrotyping, being placed 
und'.'r a screw press, and allowed to 
n-inain until the metal becomes 
Slid. The fusible alloy used is com¬ 
pounded of 50 parts bismuth, 30 tin, ‘20 
lead, and IX mercury. The plate pro¬ 
duced by impressing the gelatine on the 
semi-fluid face of the alloy can be em¬ 
ployed for the production of other plates; 
but for the purposes of typogiaphy it' 
will be seen that several operations must 
still be carried out in order to obtain a 
raised plate in hard metal from a sunk 
plate in a fusible alloy. When the pic- 
tme required contains half-toues, it is 
necessary to obtain a grained surface. 
This is accomplished bv means of a 
special film of coloured biehromated 
gtdatine, which is exposed under a plate 
dusted with a rather coarse opaque 
powder. The tilm thus produced is at¬ 
tached to the negative by means of a 
solution of gum arabic, containing a 
little bichromate of potash, the opera¬ 
tion being performed uuder water. The 
parts not alfected by light arc then re¬ 
moved in the usual manner, and a nega¬ 
tive is obtained with a grained surface 
from which the print is taken with 
which the impression is made. 

(28) Chromotype. The negatives for 
chromotypes should be thinner than 
those for ordinary uses, and surrounded 
with an opaque margin of paint or paper. 
The papers are sensitized by immersion 
in solution of potassium bichromate (1 
salt; 32 water) fox* about 1^ minute. 
The duration of immersion depends, 
however, on the temperature, and the 


nature of the paper. The more sugar 
the latter contains, the shorter may be 
the time of immersion ; the paper must 
remain in the solution till it spreads out 
quite flat. The drying must take place 
at low temperatures, otherwise a hard 
brittle paper is obtained. It is also of 
importance that the sensitizing liquid 
should contain no free acid, otherwise a 
covering is got which does not dissolve 
in water. The exposure should last but 
% of the time required for silver prints. 
A piece of silvered paper serves as a 
photometer; when it has turned brown, 
the light may be shut off. Of course 
the intensity of the negative 1ms to be 
taken into consideration ; over-exposure 
is better than under-exposure. The 
development or transference of the chro¬ 
mate la 3 r er with its invisible imago to 
glass or metal, is elTeeted in the usual 
xvay. When the paper has been fastened 
to the plate, the latter is put into a water 
bath of about. 86° F. (30° C.), which is 
then slowly raised to a little higher 
temperature. The developed image is 
transferred to paper prepared with 
a solution consisting of 0 dr. gelatine, 
12 gr. chrome-alum, 18J 02 . water, 3 dr. 
glacial acetic acid. The paper is steeped 
in water at 104° F. (40° C.), and then 
brought into contact with the deve¬ 
loped image. It is more convenient to 
dispense with this second transference, 
and to place the image at once upon its 
permanent surface. In this case, special 
negatives are required. Chromotypes 
on tinted and coarr'e-faced papers appear 
very elegant. The images prepared as 
above described are ready for colouring 
with water colours, &c. if it is intended 
to paint with mnch colour, the imuge 
should be covered with a watery solution 
of shellac, which hardens the gelatine. 
When it is desired to produce a a image 
011 ivory, it is necessary to wash, the 
image after exposure to light, in order 
to remove the residual chromate, other¬ 
wise a yellow tinge would be imparted 
to the ivory. 

(29) Much has been done in the task 
of reproducing half-tone drawings and 
photographs from nature, by -Wood¬ 
bury, Dallas, Lenoir, and others. A 
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manager of Gnupil's named Roussillon, 
availing hin^elf of the Woodbury-type 
process, gives a grain to tlie picture by 
the action of light, suitably regulated, 
and thus obtains a mould capable of 
giving mezzo-tints from ordinal y nega¬ 
tives. They require some mechanical 
touching-lip, however. 

(30) Lenoir has recently made pub¬ 
lic a new process for producing 
engraved plates fiom negatives photo¬ 
graphed from nature, which is sub¬ 
stantially as follows. A metallic plate 
is lightly coated with a mixture of 
albumen, carmine, and potassium bichro¬ 
mate. The carmine (for which gamboge 
and various resins may ho substituted 
with almost Ciju.il success) serves both 
as a dye and to as-ist in the lifting of 
the film, by its solubility m ammonia, 
drawing the albumen with it more or 
less ill the stripping-off, the exposure 
haling taken [dace upon the upper sur¬ 
face. When the Him is stripped off, an 
image remains formed of albumen, in 
itself unable to resist the action of acids. 
It must, therefore, he rendered insoluble. 
There are two ways by which this may¬ 
be clleuted; one is to cause the albumen 
to all-orb a solution of gum lac, dissolved 
in hot water with liora.v ; the other, ami 
preferable, is to plunge the plate, once 
stripped, in a solution of potassium 
bichromate, then drying at about 120° 
F. (4h° C.) The albumen by this means 
acquires the required resistance to the 
action of acids. The plate is next en¬ 
graved, to give it a grain according to 
the amount of ink it should take up. 
Upon the unabsorbent and stripped plate, 
a film is spread, consisting of a solution 
of bitumen and turpentine mixed with 
carbonate of lime. When plunged in an 
acid bath, carbonic acid is liberated; it 
forms tiny cauals, through which the 
acid attacks the metal more or less 
quickly, by reason of the thickness of 
the albumen. Tbe acid bath is composed 
of water acidulated with nitric and 
oxalic acids and alum. An oxalate of 
the metal is thus formed on the sides of 
the canals, and causes them to adhere to 
the plate. The texture of the etching is 
more or less fine according to the length 


of time the albumen is allowed to at=oib 
the acid. In this state, the plate ; 5 
finished ; it requires only to be dried 
and is ready tu he printed from imrasi 
diately. -No preliminary preparation is 
necessary, as the whole operation mar 
lie conducted in U hours. 

(31) Warnerke has recently publish*] 
some improvements ba-ed upon the dis¬ 
covery that a gelatine plate submittal 
to pyrognllic acid becomes insoluble in 
tile parts exposed to light. The onli- 
nary gelatine process requires very 
accurately-timed exposure; but with 
the pyrognllic acid, and udng the emul¬ 
sion on paper, no amount of over-exposure 
will do harm, provided the developer 
is sufficiently restrained. The transfer 
of the image from the paper to glass is 
Tory simple. The former is immersed 
m water, and placed in contact with a 
glass plate ; the superfluous moisture is 
removed by a squeegee, and the paper 
is stripped off, leaving the gelatine on 
tbe glass, when the application of hot 
water dissolves all the gelatine not 
acted ujion by the light, and the image 
is left in relief on the glass. Intensifi¬ 
cation is eflectcd by mixing with the 
emulsion a noil-actinic colouring matter 
which is not affected by silver ; aniline 
colours answer the purpose well. Relief 
is saul to be obtained far more easily 
than by the ordinary bichromatizcd 
gelatine, and the process is therefore 
specially applicable to Woodbury-type, 
It may also he adapted to engraving, 
enamelling, and collotype purposes. 

(32) Heliotype.—The most important 
of the many modifications of the collo¬ 
type process is the “heliotype” in¬ 
vented by Ernest Edwards, wherein the 
great advantage consists in toughening 
the gelatine film by means of chrome- 
alum. His method is briefly as fnllnws: 
Tile solution of gelatine and bichro¬ 
mate, with the due proportion of 
chrome-alum, is poured upon the pre¬ 
viously waxed surface of a carefully 
levelled glass plate, and dried, when the 
film is readily detached. The latter re¬ 
sembles a piece of thick paper, and may 
he similarly handled. After exposure in 
contact with a negative, the film is 



COPYING, 


189 


t-Iaeed on a I»htc zinc 01 * pewter under 
i-itur, and firmly attached by passing 
pa iiviiarabber “ squeegee ” sharply over 
the surface of the him. The printing 
lilw on its plate is soaked in water sutli- 
cicntlv lung to remove the superfluous 
bichromate, to prevent the further 
ration of the light, ami is then ready fur 
thu ureas. This is preferably on the 
•vertical principle, such as the Albion 
printing - press. The inking passives 
peculiar featnres; a very btiff ink may 
he used to give the deepest shadows, and 
this may he followed by a thinner ink, 
cyl-h unu more or less coloured, for the 
half-tones, thus producing abichromatio 
fctieet in a single printing. The time 
occupied in drying the film is 24 to 36 
hours at 00° 1'. (32° C.); 1500 copies 
have been successfully taken from one 
plate j one man can print 2<>0 to 300 
cupics daily; for very long numbers, it 
can, hardly*compete with lithography in 
price, but fur moderate numbers the cost 
i a very small. 

(33) Capt. Waterhouse has introduced 
a modified process as follows:—The 
sensitive film is laid on fiat copper plates, 
finely grained on one side. After level¬ 
ling on the drying appai utus, the plates 
are washed with warm water, and coated 
on the grained side, while still wet, with 
a mixture of 230 gr. Kelson’s opaque 
gelatine, and 62 gr. powdered potassium 
bichromate in 3^ fl. oz, water, adding 
I fi. dr. formic acid when the first are 
dissolved. This is applied like collodion, 
and the excess is poured off. The coated 
plates are replaced in the drying appa¬ 
ratus, and covered over, In about 2 
hours at 120° F. (50° C.), the films dry 
with a fine, even, glossy surface per¬ 
fectly free from streaks and wariness. 
It is best to let the plates harden for a 
day or two before use. 

(34) Instead of using a tray filled 
with a compound to receive the ink, 
AlisbOtf employs sheets of “ polygraphic” 
paper, prepared, in the following man¬ 
ner :—Sized or unsized paper is coated, 
on one side, with, a composition consisting 
of glue, or gelatine, glycerine, soap, and 
water, approximately in the following 
proportions, which have been found to 


give good results in practice: 80 lb, 
animal glue or gelatine, 20 lb. glycerine, 
20 lb. soap, 200 lb. water. The paper 
is occasionally found too sticky fur use, 
depending on the surrounding tempera¬ 
ture and the quality of the materials. 
To obviate this objection, wash the pre¬ 
pared paper with a solution of alum, 
the strength of which can only be 
determined hy experiments in each case. 
The paper may be of different thick¬ 
nesses, mid rendered transparent. The 
ink found to give the best results for 
written documents is prepared by dis¬ 
solving 1 lb. aniline in lb, alcohol, 
aud adding, when dhsolved, as much 
water as is necessary to render it suili- 
ciently lluid. It may then be bottled 
fur use. In producing the u matrix,” 
take a sheet of prepared paper, and lay 
it on a sheet of damp flannel, placed 
upon a zinc plate or an oil paper. Sponge 
with clean water, or, in hot weather, 
with water containing a little alum, and 
place the dry original upon the prepared 
paper. Oyer that place another piece 
uf dump ilanmd, zinc, or oil-paper, and 
put the whole pile into an ordinary 
cupyiug-press. A good matrix can bo 
obtained by mere pressure of the hands 
without a pi ess, although a press is 
preferable. The text must be written, 
drawn, or printed with aniline iulr, 
taking care that the pen be quite clean 
and always full of ink. The ink when 
dry ought to shine like a metallic sur¬ 
face. in taking copies from the 
“matrix,” after having detached the 
original, place a sheet of ordinary paper 
in the place of the original, and proceed 
in the same way as when producing the 
matrix; but if copies or “matrices” 
are to be taken from 2, 4, 6, or 8 pages 
at once, place a sheet of damped poly¬ 
graphic paper on each page, with damp 
flannels and zinc sheets between the 
leaves, and proceed in the way described. 

(35) The Asser process (lifters from 
those generally in use principally in 
regard to the paper employed, which ia 
not sized or gelatined, and, consequently, 
though bad for transferring, neverthe¬ 
less is capable of fulfilling a special role. 
Take unsized paper of medium thickness 
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and fine texture, and apply to the 
surface, by the aid of a dean sponge, a 
thin film of starch dissolved in water. 
After the paper, hung up on a pin, has 
dried, it is floated with the coated side 
uppermost, upon a saturated solution of 
Lirhromate of potash in distilled water, 
with which it is at once impregnated; 
consequently the paper is permitted to 
float upon the solution hut a very short 
time. It is then hung in the dark to 
dry, and at the lowest corner is put a 
tiny piece of bibulous paper to absorb 
the .superfluous liquid. As soon as the 
paper has completely dried, it is put 
into a printing-frame, the starch-coated 
side against the negative, which should 
be pretty vigorous and clear. After 
printing for a longer or shorter time, a 
clear, brown image appears upon an 
orange-yellow ground. When suffi¬ 
ciently printed, the paper is put, image 
uppermost, in a water bath, cave being 
taken that no air-bubbles are formed 
between paper and water. It is allowed 
to float on the water (ill the dark) until 
all the bichromate of potash which has 
not been acted upon by light is dissolved 
out, and the picture appears clear and 
of a light-brown colour; it is then taken 
out of the water and dried, first of all 
between leaves of blotting-paper, and 
then in the air. After drying, the 
picture is put upon a marble stab, made 
very hot, taking care, however, that the 
print does not become brown by heating. 
By undergoing this operation of heating, 
the chromate salt is endowed with the 
property of readily attracting the print¬ 
ing ink. A piece of unsized paper, 
rather smaller than the picture, is now 
moistened, flattened upon a piece of 
patent plate, and the superfluous water 
removed by the aid of filter paper. 
Then the image is fioated upon its back 
for a few seconds upon warm water 
until the water has moistened through 
the paper and wetted the coating of 
starch. The image is then taken out 
of the water and placed upon the sheet 
of moist paper lying upon the patent 
plate; in this position the two surfaces 
are placed in contact, and covered with 
a dry sheet of sized paper, the latter 


being rubbed over in all directions hr 
means of a soft cloth, so that the moil, 
tore penetrates uniformly, and th 
whole becomes firmly adherent to th- 
glass plate. The sheet is then taken 
away, and the image laid bare. In tfo 
meantime a stone is brought, such a. 
lithographers employ, together with 
printers’ ink, and litho. ink which is 
mixed by means of a little oil varnish. 
With this ink, applied to a bit of flannel 
a roller covered with fine doth is coated 
as uniformly as possible; the roller i; 
then carefully and without pressure 
rolled over the image, which soon 
becomes black, and rapidly assumes 
vigour as the rolling goes on, while the 
whites still remain perfectly white! 
The picture is then in a position to to 
transferred to stone ; the application of 
the ink to the image must not be carried 
too far. While the paper is yet damp 
(so that the paste may adhere to the 
stone), it is laid upon a lithographic 
stone, and passed in this way through 
the press. If the paper holds too fiist 
to the stone, so that it cannot be de¬ 
tached, a little damping of the paper 
soon brings this about. The image is 
then to be seen clear and sharp upon 
the stone, aud the printing of copies cm 
then be proceeded with in the ordinary 
manner in any lithographic workroom. 
The paper employed in the process for 
the transfer, being unsized, is easily 
penetrable by water. Portions, how¬ 
ever, of the paper, where the light has 
acted upon the bichromate of potash 
covering it, do not become moistened. 
These parts of the paper, indeed, when 
heated, will permit any ink to adhere 
at once. 

Unsized paper upon which is formed 
a print in bichromate of potash, after 
being heated and moistened with water, 
behaves, iu a word, exactly in the same 
manner as a lithographic stone; same 
portions of it attract the ink, while 
others repel it. Where the light has 
acted, there the surface becomes hard, 
and the ink adheres; whereas the other 
portions yet absorb water, and in this 
condition repel the ink. If the paper is 
covered on the image surface with 
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starch the transfer will have more 
Kliitr. (' Photog. Archiv.’) 

(jtl) Komavoruy, of Budapest, paints 
n paper with the following solution 
j or. gelatine, 5 oz. glycerine, \ oz. 
Cljinwe gelatine, 1 oz, water. The 
iiimifciipt is written with the folio w- 
isj solution: 100 parts water, 10 of 
rhroUie alum, 5 of .sulphuric acid. 10 of 
1:11111 arabie. The manuscript is laid on 
the first paper, and the surface of the 
latter is thereby rendered incapable of 
taking up an aniline solution with which 
the fii’ft surface is then flowed. Excess 
ui colour is absorbed with bilk paper, 
ami negative impressions arc then taken 
on clean paper. 

Mechanical Methods. — (1) 
EHcus.~X class of printing stencil is 
made by the mechanical perforation of 
suitable paper or tissue. Stencils per¬ 
forated by a rapidly rising and tailing 
needle-point, actuated by a treadle, 
have long Leon used for the printing of 
embroidery patterns. In auch a case, 
powdered colour, mixed with resin, is 
dusted through the stencil, after which 
the device is fixed by the application of 
sufficient heat to soften the resin. Edison 
proposes to use such perforated stencils 
for ordinary autographic printing pur¬ 
poses, and replaces the complex treadle 
perforating machine by a kind of pen, in 
which a needle-point is made to move 
rapidly up and down by means of a 
small electric motor attached to the 
instrument. When Edison’s electric 
pen is connected with a battery of two 
elements, the needle rapidly passes in 
and out of the perforated point of the 
instrument. If written with on a piece 
of blank paper, the paper becomes per¬ 
forated. The sheet of ink-proof paper 
having been written on with the electric ! 
pen, can be used as a printing stencil by | 
merely laying it down on a sheet of i 
white paper and passing an inking-roller ! 
over its back. The operation of printing 1 
is very rapid, so that many copies can 
be produced in a short time. Other ! 
perforating pens have followed in the 
wake of Edison’s electric instrument, ■ 
among which may be mentioned the 
u horograpli,” a very convenient and 


portable clockwork pen, manufactured 
by Newton, Wilson & Co., of Cheapside. 
A pneumatic pen, in which the motive 
power is a stream of air supplied from a 
foot-bellows, has also been introduced 
into the market. A still more complex 
and expensive arrangement than cither 
of the preceding, for producing per¬ 
forated stencils, consists of an induction 
coil capable of giving a sulHciently 
powerful spark to perforate the stencil- 
paper; and this spark is made to con¬ 
tinually pass between a partially insu¬ 
lated metallic pen and a metallic plate 
on which the stencil paper is laid. 

(2) All these perforating arrange¬ 
ments have the disadvantages of being 
expensive, complex in construction, and 
liable to get out of order when used by 
unskilled persons, while the perpendicu¬ 
lar position in which the mechanical 
perforating pens must be held, neces¬ 
sarily hampers the freedom of the writer. 
In a new perforating method recently 
introduced by Zuccato, the impervious 
stcncil-papcr is laid on a hardened steel 
plate, cut on the face like a line file, and 
the writing is executed by means of a 
point or style uf hardened steel. Under 
these circumstances, the teeth of the file¬ 
like plate perforate the paper wherever 
the point of the style exerts pressure, 
and a stencil eminently adapted Im¬ 
printing from is the result. This kind 
of printing is called u trypograph.” A 
sheet of the prepared paper is laid on 
the file-like plate and written upon with 
the hnrdencd steel pencil, the operation 
of writing being as easy as if a pencil 
were employed. By fixing the stencil on 
the frame of a desk-like press, placing a 
sheet of white paper underneath, ami 
then pushing over the upper surface of 
the stencil an indiaruhber scraper or 
squeegee charged with printing-ink, 
the ink passing through the perforation 
produces a copy of the original writing. 
As many as GUGO copies can be obtained 
from one stencil. Thin metallic plates 
aro readily perforated by Zuccato’s 
method, and calico receives the typo¬ 
graphic impression admirably. 

(d) Tracing on Cloth.~A correspon¬ 
dent of the Moniisvr Industrie! refers 
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to the difficulties encountered in tracing 
upon doth or calico, especially the diffi¬ 
culty of making it take the ink. In the 
first place, the tracing should be made 
in a warm room, or the cloth will ex¬ 
pand and become dabby. The excess of 
glaze may he removed by rubbing the 
surface with a chamois leather, on which 
a little powdered chalk has been strewn; 
but this practice possesses the disadvan¬ 
tage of thickening the ink, besides, it 
might be added, of making scratches 
which detract from the el feet of the 
tracing. The use of ox-gall, which 
makes the ink *■ take, 1 * has aUo tile dis¬ 
advantage of frequently making it “run,” 
while it also changes the tint of the 
colours. The following is the process 
recommended : Ox - gall is filtered 
through a filter paper arranged over 
a funnel, boiled, and strained through 
fine linen, which arrests the scum and 
other impurities. It is then placed 
again on the lire, and powdered chalk is 
added. When the effervescence ceases, 
the mixture is again filtered, affording a 
blight odourless liquid, if the operation 
has been carefully performed. A drop 
or two must be mixed with the Indian 
ink; and it also has the property of 
effacing lead-pencil marks. When the 
cloth tracings have to be heliographed, 
raw sienna is also added to the ink, as 
this colour unites with it most inti¬ 
mately, besides intercepting the greatest 
amount of light. 

(4) Tracing Cloth.—Varnish the 
cloth with Canada balsam dissolved in 
turpentine, to which may be added a 
few drops of castor oil, but do not add 
too much, or it will not dry. Try a 
little piece first with a small quantity 
of varnish. The kind of cloth to use is 
fine linen; don’t let the varnish he 
too thick. 

(5) Letterpress or illustrations printed 
in printers’ ink may be copied by simply 
wetting a piece of stiff paper or card 
and rubbing it over with an agate bur¬ 
nisher or old toothbrush. If the ink 
has got dry through age or being kept 
in a hot room, moisten with spirits 
of wine or toilet vinegar. Have a soft 
blotting-pad beneath. 


Pencils.—(1) Pencils made to pro, 
duee marks from which copies can f. 6 
obtained in an ordinary copying.,,^ 
have usually the disadvantage that, coni 
sisting mainly of aniline, tile colour"o"’ 
the copy fades very soon. (histey 
Sohwanliauser overcomes this ditiinilt- 
by doing away with aniline altogether 
He prepares the pencils as fulloVs 
111 lb. of the best logwood are build 
repeatedly with 100 lb. of water, and 
the decoction so olitained is evaporated 
down to 100 lb. The liijuiil is heated 
to the huiling point, and small quan¬ 
tities of the nitiate of oxide of cliroiniuni 
added, till the bronze-coloured precipi¬ 
tate formed at first is redissolved in a 
deep dark-blue colour. The liquid j a 
now evaporated to the consistency of a 
syrup, and the finest levigated fat clay 
is added in the proportion of 1 part of 
clay for every 11 or S,} parts of the 
extract. To form a good mass to mani¬ 
pulate, a little mucilage of gum tuma- 
centh may he used. The quantity"of 
nitrate of chromium must he in "the 
right proportion to the extract, ns a 
surplus prevents an easy writing, and a 
deficiency prevents the easy solubility 
of tlie mass for copying purposes. So 
other salt of chromium will answer the 
purpose, as they all crysta lize, and the 
crystals formed in the mass will cause 
the pencil to be rough and brittle. 
Nitrate of chromium does not crystal¬ 
lize ; its combination with the extract 
of logwood is the most easily soluble 
and the blackest ink. The nitrate is 
prepared as follows:—20 lb. of chrome- 
alum are dissolved in 200 lb. of boiling 
water. To the solution is gradually 
added a solution of carbonate of sodium 
of flic same strength, till all the 
hydrated oxide of chromium has been 
precipitated. After subsidence of the 
precipitate, the supernatant liquid is 
decanted, and the precipitate is washed 
with distilled water, till the filtrate 
does not contain any more traces of sul¬ 
phate of potassium and sodium, as may 
be shown by the addition of a little 
solution of chloride of barium. To the 
precipitate collected on" the filter are 
successively added small portions of 
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fccitcd pure nitric acid, previously 
diVnted by its own volume of distilled 
wat er, in such quantity that on boiling, 
a small quantity of the hydrated oxide 
remains undissolved. In this way a 
perfectly saturated solution of nitrated 
ciide of chromium is obtained, contain¬ 
er n o excess of nitric acid. This is a 
f^reat advantage, since an addition of 
nitric acid to the ink changes its colour 
to a muddy red. Another advantage is 
that no basic nitrate is formed, and no 
excess of hydrated oxide is contained in 
the produced salt, as is the case in most 
odn-r salts of chromium. Such basic 
salts form an insoluble compound with 
the extract of logwood, instead of en¬ 
tering into solution. The writing 
famished by these pencils is easily 
transferable; it is of a penetrating jet- 
black colour. Alkalies and acids have 
no effect on the ink. (Scfiwcizcrisches 
(jevxrbehlatt) 

(2) Faber’s pencil for copying writing 
or designs is made of different degrees of 
hardness and is stated by the inventor 
to combine all the advantages of the 
very best lead pencils. Four kinds are 
manufactured. No. 1, very soft; com¬ 
posed of 50 parts of aniline, 37"5 
graphite, and 12'5 kaolin. No. 2, soft; 
46 parts aniline, 34 graphite, 24 kaolin. 
No. 3, hard; 30 parts aniline, 30 gra¬ 
phite, 40 kaolin. No. 4, very hard; 
25 parts aniline, 25 graphite, 50 kaolin. 
These materials are pouiuled and mixed 
with the greatest care, and afterwards 
made into a paste with cold water, 
After the paste has been well worked 
and rendered perfectly homogeneous, it 
is passed through, a wire screen, which 
divides it into strips of suitable dimen¬ 
sions. These are dried in an ordinary 
room, and afterwards fitted and glued 
into wooden cases like common lead 
pencils. The new pencils may be used 
like ordinary copying pencils for the 
reproduction of writing or designs. A 
sheet of thin paper wetted is laid over 
the sheet to he copied, and the details are 
gone over with the copying pencil. The 
action of the moisture on the aniline in 
the pencil gives a deep tint to the tracing, 
resembling that of ordinary writing-ink. 


(3) Jacobson of Berlin has a copying 
pencil which is said to be composed of 
graphite and some aniline colour, mixed 
by a peculiar process. On any ordi¬ 
nary paper, dry, the pencil gives a 
sharp, well defined mark, which cannot 
be obliterated with indiarubber without 
damaging the paper, and when wetted 
or left to absorb sufficient moisture 
from the air, assumes the appearance of 
ink. To well-damped sheets laid over, a 
very slight pressure will transfer a suc¬ 
cession of clearly defined impressions, 
which never blur, and have all the 
appearance of ink. If the original has 
been wetted some days before, the 
transfer is not made sn easily. It is 
then found best to soak the transfer 
sheets in vinegar in place of water. The 
pencil may be used on oiled paper. 

Transferring.—(1) I’i-vis Process 
for Transferring Photographs to Wood. 
—A phototype plate, representing the 
picture that is to be transferred, or its 
negative, is produced: it must be of the 
same size as the copy is to appear. The 
printing-ink used in the phototype 
process, to which any tone of colour 
may be given, is carefully mixed with a 
siccative, Japanese gold size being pre¬ 
ferred. The quantity to be taken of 
this liquid depends on the question 
whether the picture is to dry rapidly or 
slowly. As a rule, 15 to IS drops of 
Japanese gold size to each £ cub. in. of 
printing-ink may be considered adequate 
for producing that indelibility which 
must be attained in most cases. The 
photographic picture, after having been 
rolled over with this preparation, is 
transferred upon the material either 
diiectly or by means of transfer paper. 
The transfer upon ebony or upon any 
other dark material takes place by 
means of a white colour prepared in the 
above manner or of any desired light 
colour. But the negative required for 
producing the phototype plate must in 
this case be converted into a positive, 
which may be done by the gelatine pro¬ 
cess. A thin white paper, one side of 
which, has been prepared with an en¬ 
tirely smooth layer of paste and well 
pulverised chalk, or in some instances 
O 
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only with a thin layer of paste, must, 
in dry condition, be so placed upon the 
phototype plate carefully impiegnatcd 
with the above ink composition, that its 
prepared pasted side lies underneath ; 
the paper is then softly pressed with a 
damp sponge, whereupon the whole is 
drawn through a pres**, if possible but a 
single time. The paper to which the 
picture has thus completely been trans¬ 
ferred is then carefully taken off the 
plate, and can be immediately trans¬ 
ferred on other materials, or it may be 
kept for the purpose of being transferred 
at a future time. Jn order to keep it 
damp for the latter purpose, it must be 
placed between damp blotting paper and 
hermetically packed up. The object to 
be printed must be fastened in the 
press, ami the transfer paper, after 
having been moistened from the reverse, 
is laid on that part on which the picture 
is to appear. Some sheets of damp 
blotting paper are then placed upon the 
transfer paper, and the whole, together 
with the usual cover, is drawn through 
the press once or several times, accord¬ 
ing to the object upon which the trans¬ 
fer is being made; this done, the 
transfer paper is moistened with a 
sponge digu'd in cold water until it can 
easily be detached from the transferred 
picture without leaving on it any traces 
of the printing ink. In order to render 
the picture completely clear, the layer 
of chalk attaching to it directly after 
the act of printing must be removed by 
means of a soft sponge which has been 
■wetted in cold water. Boxwood blocks 
are pi*epared for the process in the fol¬ 
lowing manner :—A quantity of flake 
white ground in oil, such as is used by 
painters, must be mixed with a few 
drops of Japanese gold size, and as 
much, benzine added as will make it 
possible to work the whole in the 
thinnest quantity attainable and very 
swiftly by using a broad brush. When 
the wood-engraver has finished his task, 
he removes the white with turpentine 
or spirit. Upon smaller objects, such 
as medallions in ivory, metal, wood, &c., 
the ti’ansfer, if executed without delay, 
can be performed directly from the 


paper by using a smoothing-bone. This 
fact is important with regard to all 
such objects as are not quite flat but 
somewhat vaulted. In order to trurL-V 
a picture on porcelain, clay, or rri-u^ 
Pixis takes exclusively enamel eob.nV 
and gets them upon the phototype pint,’ 
by rolling. If the tone of the pietiim 
is to be lowered or strengthened, or if a 
variety in colouring is desired, either 
the phototype plate, the transfer or the 
material, is powdered over with dr,- 
colouis of the required tint before the 
enamelling takes place and while the 
pictures are still damp. This powder¬ 
ing with dry colours may also be 
applied to pictures which are to be 
transferred to leather, textile fabrics 
metals, woud, minerals, &c. The above- 
named materials, as likewise painted 
canvas, wood, metal, &c., may also, 
after the picture has been passed over, 
and before the transfer takes place, be 
prepared in the desired colour by means 
of oil, distemper, wax, porcelain, and 
water colours. Every picture, if trans¬ 
ferred in the described manner upon 
wood in several colours or one colour, 
may, when sufliciently dried, be polished, 
oiled, and otherwise treated without 
becoming damaged. Pictures trans¬ 
ferred on textile fabrics cun be made to 
stand washing by drawing them, when 
dry, through a solution of glaire, 
squeezing mid heating them to a tem¬ 
perature of 230° to 270° F. (110° to 
120° C.). 

(2) Take a piece of wood, such ai 
lime, pine, or fir, and get a good, smooth 
surface on it by planing, glass-papering, 
&c\, being very careful not to leave 
any woolliness or scratches ou its sur¬ 
face after using the sandpaper. The 
next thing to do is to polish the surface 
well with ordinary white French polish *, 
but dn not finish off with spirits, and be 
sure and have a good coat of polish on. 
Now take the picture and lay it on the 
wood, with picture side to the polish; 
then take a piece of sponge or cotton 
wool, and dip it into methylated spirits; 
brush the back of the paper over with 
this, being sure it is well saturated, and 
that there are no air-bubbles loft under 
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it Sow put it aside for a time until 
all the spirit has evaporated and the 
i/hkI’ is quite drr, when it will he found 
t„ lie Securely fastened to the wood. 
h ; U', to get rid of the paper, it must be 
* r Anally rubbed away with water, 
usini: tile tips of the fingers or a piece 
of soft indiarubber, until the picture 
ap^rs equally distinct over the whole 
surrey, when the rubbing down is to be 
,Ii,continue-]. Now put it aside again 
f.ir 4 or 5 hours until all the water has 
evaporated, and then polish with the 
white French polish in the usual way, 
as if you were polishing a piece of wood. 
The white French polish is made from 
white shellac and methylated spirit. 

(3) Transferring Engravings to 
p™ r ,_~The liquid used for this pur- 
piss may be made by dissolving 1£ dr. 
common yellow soap in 1 pint hot water, 
aiding, when nearly cool, } fl. oz. spirit 
of turpentine, and shaking thoroughly 
further. Apply the fluid libeinlly to 
the surface of the engraving, or other 
printed matter, with a *oft brush or 
spnire (being careful not to smear the 
ink, which soon becomes softened), and 
allow it to j-oak for a few minutes; 
then well damp the plain paper on 
which the transfer is to be made, place 
it upon the engraving, and subject the 
whole to moderate pressure for about 
one minute. On separating them, a 
reversed transfer will be found on the 
paper. This transfer will not be equal 
in intensity to the original, as only a 
part of the printer's ink is removed. If 
the print be very old, a longer soakiug 
and more pressure may be necessary. 

(4) Henoque’s Transfer Process on 
Glass.—Dr. Henoque’s method of trans¬ 
ferring outlines obtained by means of a 
stylus on blackened paper on glass is 
frequently employed, only the outlines 
are generally executed on paper 
rolled on cylinders. To photograph 
these designs, or project them on a 
screen, it is usual to transfer them to 
glass without any alteration, the trans¬ 
parency of which renders it capable 
of being used in either way. Dr. 
Henoqne, after removing the blackened 
sheet from the cylinder round which it 


has been rolled, spreads it on a glass, and 
coats the smoked surface with castor-oil 
collodion. As soon as the collodion is 
set, the plate is plunged into water, 
and, after a moment, a Boating pellicle 
of collodion rises to the surface, bearing 
the film or smoke and the traced out¬ 
line. It is next transferred to glass by 
means of a sheet of paper, and made to 
adhere with gum applied all over the 
plate. Great precaution must be taken 
to fix the edges of the pellicle by strips 
of paper gummed. When dry, it forms 
a perfect negative, or may be used as a 
transparency to project on a screen, in 
the same way, as Poitevin has indicated, 
chalk drawings may be removed from 
paper and transferred to glass. The 
paper for smoking should be albuminized 
and lightly gummed. To 6moke glasses 
on which lines are to be traced with a 
point, they may be coated with lamp¬ 
black paint, and the blackened surface 
afterwards passed over a petroleum 
lamp flame, 'l’he smoke covers over all 
the inequalities of the coat of paint, 
and the design may be immediately 
traced. It c;mi also be taken off and 
transferred to another glass in the way 
already indicated. {Photo. Ncwa.) 

DISIDTI’ECTATTTS. — A true 
disinfectant should be at once a deodo¬ 
riser (destroyer of odours) and an anti¬ 
septic (destroyer of low forms of life). 
The presence of sewage gas in an apart¬ 
ment may be detected in the following 
way:—Saturate unglazed paper with a 
solution of 1 oz. pure lead acetate in 

pint rain-water; let it partially dry, 
then expose in the room suspected of 
containing sewer gas. The presence of 
the latter in any considerable quantity 
so on blackens the test-paper. 

The Imperial Board of Health of 
Berlin have recently published the ex¬ 
periments made by Dr. Koch, with a 
view to establishing the true value of 
a number of reputed disinfectants, of 
which the following is a brief sum¬ 
mary :—• 

1. Most eui’gcons have been satisfied 
to wash their hands and clean instru¬ 
ments with a 2 pel* cent, solution of 
carbolic acid: such a solution is almost 
O 2 
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inert, and a 5 per cent, solution is neces¬ 
sary for the purpose. Carbolic acid dis¬ 
solved in oil or alcuhnl proves to be 
totally inert, and has not the slightest 
effect' on the vitality of micrococci or 
bacilli, 

2. Sulphurous acid was found to be 
powerless against spores; bacilli and 
micrococci, when exposed to the fumes 
in a box, were killed within ‘JO minutes, 
but were very little influenced, or not 
at all, when exposed to the fumes in si 
room at the usual temperature. 

3. Chloride of zinc showed itself just 
as harmless, A 5 per cent, solution 
exerted absolutely no influence on the 
snores of anthrax, notwithstanding the 
same had been exposed to the action of 
the remedy lor a period of 30 days. 

4. The spores of the bacilli were 
killed by chlorine water fresh pre¬ 
pared, 2 per cent, bromine water, 1 per 
rent, urpieous solution of corrosive sub¬ 
limate, 5 per cent, solution of permanga¬ 
nate of potassium, 1 per cent, osmic 
acid, within 1 day; formic add, 4 days ; 
oil of turpentine, 5 days; solution of 
chloride of iron, 4 days; 1 per cent, 
arsenious acid, 1 per cent, quinine 
(water with muriatic acid), 2 per cent, 
muriatic acid, within 10 days; ether, 
within 30 days. 

5. Inert or possessing very little in¬ 
fluence : distilled water, alcohol, glyce¬ 
rine, oil, carbon bisulphide, cholnroforni, 
benzol, petroleum-ether, ammonia, con¬ 
centrated solution of common salt, bro¬ 
mide and iodide of potassium, 1 per 
cent, sulphuric acid, sulphate of zinc 
and copper, alum, 1 per cent, perman¬ 
ganate of potash, chromic acid, the 
chromates and bichromates, chlorate of 
potash (5 per cent.), boracic acid (3 per 
cent.), acetic acid (5 per cent.), tannic 
add (5 per cent.), benzoate of sodium 
(5 per cent.), quinine (2 per cent, in 
water 40, alcohol 60), iodine (1 per cent, 
in alcohol), thymol (5 per cent, in al¬ 
cohol), salicylic acid (1 per cent, in 
alcohol, 2 per cent, in oil). 

6. As regards remedies which pre¬ 
vent the further development of spores, 
the following results were obtained. 
The first number means retarding the 


development, the rest totally prevent¬ 
ing it:— 

Corrosive sublimate 1:1,600,000 1 :320 0 '-) 
Oil uf mustard .. 1 : y. 10,000 l j 33 

Arsc-nitc of potasb 1 : 1QU,U0Q l \ iq’qjQ 

Thymol. 1 : HO,000 

Oil of turpentine .. 1 : 75,000 

Hydrocyanic acid 1 ; 40,01)0 1 : e 000 

Oil of peppermint 1 : 315,000 ’ ’ 

Chromic acid .. 1 : 10,0uG 1 : 5 qqo 

Picric acid .. .. 1 : 10,000 1 1 s'qlo 

Iodine. 1:5,000 

Salicylic acid .. 1 : 3,300 1 : j 5 ^ 

Perming, of potash 1 ; 3,000 

Muriatic acid .. 1 : 2,800 1 ; 1 700 

Camphor .. .. 1 : 2,500 

Eucalyptol .. .. 1 ; 2,500 
Benzoic ucid.. .. 1 : 2,000 

Borax . l : 2,000 1 ; 700 

Carbolic acid.. ,. 1 : 1,250 1 ; 399 

Cut as, for purposes of disinfection 
the micro-organism must be killed 
and in the shortest possible period, ami 
the effect of retarding the development 
of the spores (antiseptic) is not sutli- 
cient, only the following remedies can, 
according to Koch’s experiments, he 
said to be of value : corrosive sublimate, 
chlorine, bromine, iodine. Bromine in 
form of vapour is, as concerns rapidity 
of action, superior to chlorine anil 
iodine. (J IctUcul and Surgical lleporUr.) 

In a pamphlet recently published by 
Dr. John Doug all, of Glasgow,* con¬ 
taining an account of a series of experi¬ 
ments upon putrefiers and antiseptics, 
are some important facts which Lear 
upon the real value of certain disin¬ 
fectants held in esteem by the public. 
Dr. Dougall’s experiments were made to 
ascertain (1) whether putrefaction can 
be accelerated by adding certain che¬ 
micals to fresh organic fluids; (2) the 
relative antiseptic powers of different 
bodies, as evinced by their preventing 
the appearance of fungi and animalculae 
in organic fluids with which they are 
mixed ; and (3) the relative aerial anti¬ 
septic powers of different volatile bodies, 
as evinced by their preventing the 
appearance of fungi and animalcnlaj in 
organic fluids exposed to their vapours, 
and by their action on vaccine lymph. 
Solutions of soda, potash, ammonia, and 

♦ ‘ On Putrefiers and Ant^eptirp.’ By John 
Doucr.ilI, M.D., Medical Officer of Health for 
the Burgh of Kinnirg Park, Glasgow. 
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their salts, were added to solutions of 
fogf-jnice and h.iv infusion, as were also 
solutions of i»epsine, Mmc, spirits of 
nitric ether, acetone, acetate of mor¬ 
phia, sugar, sulphate of magnesium, 
charcoal. Simple solutions of beef- 
iuke were experimented upon at the 
ssms time. The results obtained show 
that the alkalies and alkaline earths, 
end their alkaline and neutral salts, 
with a very few exceptions, hasten de¬ 
composition when present iu small pro¬ 
portion in fluids containing organic 
matter. Hence it follows that all do¬ 
mestic soap-suds, spent lye from soap, 
pleach, and alkali works, and all liquors 
more or less alkaline, will hasten the 
putrefaction of organic matters in sew- 
a<ro; all the chemical solutions experi¬ 
mented with appear to hasten putre¬ 
faction, except ammonia, permanganate 
cif potash, and biborate of sodium, but 
these do not seem to retard it. Soda, 
potasdi, nitrate and chlorate of potas¬ 
sium, and lime, appearing specially 
vigorous as putrofiers at the outset of 
the experiment, Dr. Dougull infers that 
they will continue so throughout. It 
will be observed that salt, saltpetie, 
and sugar, substances which preserve 
meat when used in large quantities, act 
as putrefiers when added in small quan¬ 
tities to solutions containing organic 
matter. 

In the experiments made to ascertain 
the antiseptic powers of different sub¬ 
stances, solutions of which were mixed 
with solutions of beef-juice, egg-albu¬ 
men, and of these mingled with urine, 
mercuric chloride, argentine nitrate, and 
benzoic acid (l in 500) alone prevented 
the appearance of animal cube or fungi 
in the solution of beef-juice, no change 
heiug found iu 182 days; they exercised 
the same influence on the solution of 
egg-albumen, as did also in addition 
chromic acid, cupric sulphate, and 
potassic dichromate, for a like period of 
182 days. Chromic acid, cupric sul¬ 
phate, mercuric chloride, and benzoic 
acid alone prevented the appearance of 
both animalcule and fungi in the mixture 
of beef-juice, egg-albumen, and urine. On 
the other hand, animalcul# and fungi 


appeared in the different solutions, when 
treated with chloride of zinc, in 4 to 18 
days; with carbolic acid, in 12 to 50 
days; with sulphate of iron, in 4 to 40 
days; with sulphurous acid, in 4 to 24 
days; with chloride of lime, in 24 to 40 
days; with chloralum, in 2 to 11 days ; 
the time seeming to vary in an irregular 
manner with the did event substances 
iv hen applied to different solutions. 
Dr. Dougall considers that his experi¬ 
ments prove that putrefaction and fer¬ 
mentation are not identical processes; 
that putrefaction is more difficult to 
prevent than fermentation; that fer¬ 
mentation frequently subsides into pu¬ 
trefaction, but that the latter is seldom 
intensified into the former. The best 
antiseptics are acids, for it is apparently 
impossible for marked putridity and 
acidity to go together; and we men¬ 
tioned above the only substances which, 
preventing putrefaction, also prevented 
fermentation. 

The next portion of Dr. Doug all’s 
pamphlet deals with the far more im¬ 
portant branch of his subject — the 
relative aerial antiseptic powers of 
different volatile bodies ; in other words, 
the power of purifying an atmosphere 
contaminated with zymotic virus or 
emanations found in hospital wards. 
The substances experimented on—pu¬ 
trescents—were milk, beef-juice, urine, 
egg-albumen, hay solution, and a mix¬ 
ture of all five. 4 dr. of each were 
placed on a stand 6 in. high, at the 
bottom of which was an ordinary saucer 
filled with the supposed antiseptic. 
The whole was covered with a bell-jar 
of 1 cub. ft. capacity, so that the roof 
was 6 in. above the putrescent, The 
antiseptic was put under the jar 12 
hours previous to submitting the sub¬ 
stances to its vapour. The “ smoking ** 
was continued for 6 days, unless fungi 
or inicrozymes appeared, and afterwards 
the substances unaffected were exposed 
to ordinary air for 12 days. All 
the solutions, when merely exposed to 
the air, contained either fungi or ani¬ 
malcule after the lapse of 12 hours 
(hay) to 4 days (milk). Carbolic acd 
prevented the appearance of yitheri in 
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milk, beef-juice, urine, and egg-albu¬ 
men; but in the hay solution and iii 
the 4f mixture,” animaleulre and fungi 
appeared in 2 to o days, with an 
“abundance of vertical bacteria in 12 
hours,” and in 4S hours abundance of 
free life. Chloroform, camphor, sul¬ 
phuric ether, all failed to pi event the 
appearance of either fungi or nuinial- 
ciila.-, or both ; but no putrefaction or 
fermentation took place in the solutions 
submitted to iodine, glacial acetic acid, 
and hydrochloric acid. Chloride of 
lime acted as an aeri.il antiseptic to all 
the substances except beef-juice, which 
exhibited animalculoc on the 15th day, 
and 1‘cmoUli'i and Torulcc] on the lltii. 
With sulphurous acil, PemciUium ap¬ 
peared uu the 15th day in the beef- 
juice and the liav solution; and ani¬ 
malcule appeared in 15 days in the hay 
solution submitted to nitrous acid. The 
results of these experiments show that 
camphor and sulphuric ether favour 
putrefaction, that chloroform is inert, 
but that carbolic acid, sulphurous acid, 
and chloride of lime aie all aerial anti¬ 
septics, the latter the best of the three ; 
and that nitrous acid, glacial acetic 
acid, ami hydro chloric acid arc the 
most perfect in their action, the last 
two being equal aud be^t. l>r. Dougall 
says: “As the conditions of the experi¬ 
ments infinitely surpassed in severity 
any produced by their practical applica¬ 
tion, and seeing that withal putrefaction 
and fermentation were not entirely 
prevented, hence aerial antiseptiou or 
disinfection in the great majority of 
cases is fallacious.” 

Along with the putrescents, and ex¬ 
posed to the different vapours, were 
separate minims of vaccine lymph, which 
were afterwards used to vaccinate child¬ 
ren, and the summary of results shows 
that carbolic acid, both vapour and 
solution, failed to affect the vitality of 
the vaccine virus, in common with 
chloroform, camphor, sulphuric ether, 
and iodine. The vaccinations attempted 
with the lymph which had been sub¬ 
jected to the action of the vapour of 
chloride of lime, sulphurous, nitrous, 
glacial acetic, and hydrochloric acids, 


were, however, all unsuccessful 
“Hence,” s3ys Dr. Bengali, “volatile 
acids, or a volatile tody causin'' arid,tv 
by chemical affinity, as the 'rhluiins 
from chloride of lime, which jirniuca 
hydrochloric acid and free oxygen n- 
the host destructives of the active 'jir,,. 
parties of vaccine lymph, and therofure 
a ;priori , of variolous matter, and the 
other zymotiea.” This, be it observed 
is not altogether unexpected: it has 
been frequently asserted that carbolic 
acid does not destroy effluvia, hut re- 
moves them or occludes them fur a time. 
But here we have a minim of Tacrine 
lymph buried in 1 cub. ft. of carbolic 
vapour for 86 hours, and yet it i, un¬ 
affected ; what effect, then, will its 
vapour have on the contagium tJ f the 
zymotics ns applied in ordinary do¬ 
mestic or hospital use ? Some expeii- 
nionts by Dr. Cameron, of Dublin, made 
with ivory points charged with lymph 
and exposed to the vapour of chloride 
of lime, confirm those of Dougall • and 
Dr. Cameron says : “ If the ordinary 
gaseous disinfection sometimes fails to 
destroy the vitality of vaccine, and Ins 
no c-llect on niicrozvincs, we cannot rely 
on it as a means of destroying the con- 
tngiums of zymotic diseases, which 
certainly are near akin, if not to bac¬ 
teria, at least to the virus of vaccine,” 
(English Mechanic.') 

A paper by Surgeon-Major O'Neil, in 
the Army Medical Department’s Report 
fur 1871, gives the results of experi¬ 
ments as to the relative power of some 
reputed antiseptic agents. In all the 
experiments, animalcule having distinct, 
however feeble motion, were observed 
on the 2nd day. Chloralum, chloride 
of aluminium, anrl chloride of zinc are 
set down as of little practical value. 
Permanganate of potassium was found 
to have considerable power as a deodo¬ 
rant, but hardly any as a germicide. 
With sulphate of copper, animalcule 
became abundant on the 16th day, when 
there were 4 parts of organic matter; 
and smell was noted on the 21st day, 
when there were 12 parts. Bisulphite 
of sodium was ascertained to he of no 
value. Employing carbolic acid, ani« 
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maleulra became abundant on the 10th 
t i iT when there were 8 parts of organic 
Matter, and not till the 2drd, when there 
rone 6 parts. Bichromate of potassium 
;, 3 tried up to 30 P ai ' ts ol " organic 
matter, and was under observation for 
S!>d.iv«> and resisted up to this point. 
>• Thi',” adds the report, “ is the most 
irsvcn’ul of all the agents tried. It 
appears quite equal to carbolic acid in 
preventing the development of the fungi, 
and much superior to it and all the 
others in limiting—none of them pre¬ 
vent altogether — the development of 
animalcule!. It is also by far the most 
powerful as a deodorant. 

Professor BeiUtein, who lias recently 
studied the various substances used for 
disinfection, arrives, in a communication 
liude to the St. Petersburg Technical 
Society, at the following conclusions:— 
Sulphuric acid would bo the best disin¬ 
fectant if it did not destroy the sides of 
the tanks; the use of lime and salts of 
lime ought to he completely renounced, 
ai they but temporarily destroy bacteria, 
and tinder some circumstances may 
contribute to their development •, nor 
does sulphate of iron, even in a solution 
of 15 per cent., ultimately destroy 
bacteria, as they revive when put into 
a convenient medium. Therefore, Pro¬ 
fessor Boilstein recommends sulphate of 
aluminium, which is used in paper and 
printed cotton manufactures. The best 
means for providing it is to make a 
mixture of red clay with 4 per cent, of 
sulphuric, acid, aud to add to this mix¬ 
ture some carbolic arid for destroying 
the smell of the matter which is to be 
disinfected. 

In the United States, paper impreg¬ 
nated with carbolic acid is used to wrap 
up meat sent to a distance, and protect 
it from the influence of the atmosphere. 
It is prepared by melting 5 parts 
stearine, in which 2 of carbolic acid 
are well stirred; 5 parts paraffin are 
then added to the mixture. The whole 
is stirred as it cools, and applied ou the 
paper with a brush. 

Professor Carlo Pavesi, of Italy, pro¬ 
poses as an improved disinfectant a 
solution composed of chloride of lime. 


camphor, and glycerine. This mixture 
is capable of being used in ali cases in. 
which carbolic acid is now employed, 
and its odour is less disagreeable, less 
irritating, aud less toxic than that of 
the latter. It is said at once to arrest 
the putrefaction of animal bodies, and is 
highly commended by the London Medi¬ 
cal Jiccord. 

A commissiou of the French Academy 
report that nitric oxide is a most potent 
disinfectant, being greatly superior to 
every other substance as regards its 
action on infections germs. The gas is 
applied by mixing in a 2-gallon stone¬ 
ware vessel 2 qt. water, 3J lb. ordi¬ 
nary commercial nitric acid, and 4 lb. 
copper turnings. The gas thus evolved 
is sufficient to disinfect a room contain¬ 
ing lit) to 40 cub. yd. ; the crevices in 
the doors and windows should he covered 
over with gummed paper to avoid loss 
of fumes, and their injurious action on 
the health; when 48 hours have elapsed, 
the doors are unsealed by a man pro¬ 
tected by a suitable respirator, and the 
room is well ventilated. 

Bengali finds that in power of coagu¬ 
lating albuminous substances, and hence 
preventing decomposition nud germ 
growth, chromic acid is far superior to 
phenol; the comparative coagulating 
power of various antiseptics was found 
to be— 

Chromic acid.1 

Phenol (carbolic acid) . . 

Hitric acid ... j- 

Corrosive sublimate . . . -j- 

Chloralum. ^ 

&e. &c. 

As a preventive of germ life, chromic 
acid exceeds phenol in nearly the same 
proportion. The power possessed by 
chromic acid of coagulating albumen, 
gelatine, Sec., Sec., renders these sub¬ 
stances the best antidote that can be 
given in case of poisoning by chromic 
acid. 

The employment of thymol as a sub¬ 
stitute for carbolic acid in surgical 
dressings is a natural consequence of 
the discovery of its greater antiseptic 
and less septic power. A lecture en 
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the subject 1ms been published in Volk- 
mann's series hy II. Ranke, of Halle. 
The solution used, instead of the 3 per 
rent, solution of catholic acid, consists of 
1 part thymol, 10 of alcohol, 2u of 
glycerine, and lOuO water, and can he 
employed as either a spray or e. solution. 
An impregnated gauze is also used. 
Since thymol does not irritate the 
wound, the gauze may be laid directly 
upon it—otherwise the same method is 
employed as in Lister’s plan. If the 
gauze becomes hard and dry, it may be 
moistened once or twice a day with 
thymol water. In order to prevent the 
evaporation of the thymol from the 
dressing, the gauze is covered with 
oiled paper. From an experience of 41 
wounds dressed with thymol, the lec¬ 
turer concluded that the method leaves 
nothing to he desired as to its antiseptic 
effect, and that it answers better than 
the carbolic acid dressing, since the 
seercthm from the wound is less, the 
period of healing shorter, and the cost 
of the dressings is smaller. Further, it 
has no poisonous properties, and eczema 
was never observed in its use. (Zuncct.) 

The following methods for smallpox 
disinfection are ordered Lv the Illinois 
State Hoard of Health. The hc-t dis¬ 
infectants are sunlight, fresh air, soap 
and water, thorough cleanliness, for 
general use. For special purposes the 
following arc the most elhcient, the 
simplest and the cheapest:— 1 . Copperas 
disinfectant. —Sulphate of iron (cop¬ 
peras), £ lb.; water, 1 gal. A conve¬ 
nient way to prepare this is to suspend 
a basket containing about GO lb. copperas 
in a barrel of water. The solution 
should be frequently and liberally used 
in cellars, privies, water-closets, gutters, 
sewers, cesspools, yards, stables, &c. 
2. Sulphur disinfectants. —Itoll sulphur 
(brimstone), 2 lb. to a room 10 ft. 
square, and in the same proportion for 
larger rooms. When using this, have 
all windows, fire-places, fines, key-holes, 
doors, and other openings securely 
closed by strips or sheets of paper pasted 
over them. Then place on the hearth 
or stove, or on bricks set in a wash-tub 
containing live coals, some sulphur. All 


articles that cannot bebuvned, on account 
of their value, must be left in the room- 
while this fumigation must last for 24 
hours, and may be repeated, when the 
doors and window s should be left open j;, r 
2 or 3 week-. 3. Zinc disinfectant?— 
Sulphate of zinc (white vitriol), 1J- lb., 
common salt, i lb.; water, 6 gal. ' Into 
thissolutionall clothing, blankets, sheets 
towels, &c., should be dropped imme¬ 
diately after use, and should be well 
boiled as soon as practicable. Into this 
solution ought to be dipped the outer 
wrap of any visitor when he leaves the 
room. In the event of death the body- 
should be wrapped in a sheet thoroughly 
saturated with this solution. 4. Thymol 
miter. —Made by adding 1 teaspoonful 
spirits of thymol to £ gal. water. 
Spirits of thymol is composed of 1 oz. 
thymol, 3 oz. alcohol 85 per cent. 
Tliis may be used for the same disin¬ 
fecting purposes ns carbolic acid ; it is 
quite as efficient, and lias an agreeable 
odour. When thymol is not available, 
chloride of zinc solution may be used: 
1 oz. chloride of zinc to 1 gal. water. 
(national Board of Health Bulletin.) 

Richardson impregnates filter paper 
with iodine by pouring over it a solution 
of iodine in amyl hydride. The volatile 
solvent almost immediately evaporates, 
leaving the paper charged with iodine. 
A few such sheets hung up in a sick 
room in various places cause the air to 
become slightly charged with iodine 
vapour, whereby disinfection is rapidly 
effected. If a higher charge be required, 
it may be obtained by burning a few 
papers after the fashion of spills. Foi 
highly infectious cases, where more 
rapid action is required, the solution of 
iodine in amyl hydride is disseminated 
through the room in the form of spray, 
a glass spray-producer being employed, 
as metal would be rapidly corroded. If 
much solution has been used, care must 
be taken not to bring a light into the 
room, as the mixture of air and amyl 
hydride vapour is explosive in certain 
proportions. In obstinate cases—where 
a strong persistent smell is to be got 
rid of, for instance—the room must be 
closed up for some time after filling it 
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sprav, in or,,er t0 3 ivc the io,line 
t0 a C t on the noxious matters, 

1 'fr Ur'\l Times and Gazette.) 

rekstein iinds that bleach iug-powder 
{„' the" most effective disinfectant for 
privies, urinals, &c., inasmuch as it 
ripidly decomposes hydrogen compounds, 
jrif'h as ammonia, sulphuretted hydro- 
" n Ifc is conveniently applied in 
a trig made of parchment paper, through 
ivhidi the disinfectant slowly parses 
tv osmosis. Comparative experiments 
irade in the author’s house (where at 
least 100 persons use the closets daily) 
cave the following results:— 

6 (1) 2 lb. sulphate of iron (green 
vitriol) dissolved in water prevented 
the production of smell for 2 or 3 hours, 
and had wholly lost its preservative 
action in 12 hours. 

(2) Sulphate of copper in solution 
produced the same result. 

(3) 2 lb, solid sulphate of iron or 
sulphate of copper acted as a disinfectant 
for full two days. 

(4) A mixture of iron and copper 
snlphate3 and carbolate of lime (2 lb. in 
all) only remained active for 2 days. 

(5) Solution of sulphurous acid lost 
its action quickly: it was perceptible 
to the respiratory organs for an hour. 

(6) Crude carbolic acid filled the 
house with a peculiar tarry odour for 

2 days. This was so powerful that it 
could not be determined whether the 
smell of the fee cal matter was decom¬ 
posed or merely hidden by a more 
powerful odour. 

(7) 2 lb. sulphate of iron in a parch¬ 
ment-paper bag only became active 
after 2 hours, and remained active for 
full 3 days, at the end of which time 
the bag contained a muddy liquor desti¬ 
tute of smell. 

(8) 2 lb. good commercial blenching 
powder in a parchment-paper bag be¬ 
came active iu 2 hours, and remained 
efficacious for full 9 days, without in 
the least affecting respiration or smell. 

(9) Crude permanganate of soda dis¬ 
infected immediately, but only lasted 
for 1 day. In a parchment-paper bag 
the same quantity lasted 2 days. 

From these results the author con¬ 


cludes that bleaching-powder in a 
parchment-paper bag acts the longest 
and the most energetically, and is 
therefore the best disinfectant of those 
tried. 

The merits of sulphate of iron (cop¬ 
peras or green vitriol) for disinfecting 
purposes have been described thus:— 
It is not a hygienic disinfectant, since 
it does not destroy the lower forms of 
life. As a remedy, therefore, against 
the spread of epidemic diseases, which 
spread by the dissemination of the 
germs of such minute organisms, it is 
quite useless. As a chemical disin¬ 
fectant, however, for the suppression of 
offensive odours, affecting the question 
of comfort rather than health, it is an 
excellent agent. Wherever the ordi¬ 
nary system of a walled reservoir fur 
holding cxcremental matters is in vogue, 
and where, as is generally the case, the 
reservoir is but seldom emptied, the air 
of the vicinity, especially during periods 
of low barometer, will be charged with 
pungent and offensive odours. These 
may be effectually checked by the 
periodical addition of the sulphate in 
solution in water. 

Valmagini of Vienna alleges that 
binoxide of manganese is a valuable and 
potent disinfectant. He has found that 
ozone is not only present in this mineral, 
but that it is continually regenerated. 
Hence he considers the mineral well 
adapted fur destroying putrefactive 
gases. 

Lead chloride is declared to be an 
excellent disinfectant, absorbing and 
neutralizing various organic vapours. 
It may be prepared by precipitating 
G5 oz. lead nitrate with 23| oz. sodium 
chloride, yielding 55J oz. dry lead 
chloride. It is very slightly soluble in 
cold water, 1 gal. not holding more 
than J oz.; hot water dissolves more, 
but the salt crystallizes out again on 
cooling. For closets, J lb. of the salt 
may be suspended in 1 gal. water, but 
it is better hot. 

Certain inconveniences and disadvan¬ 
tages attending the use of carbolic acid 
spray in dressing wounds have led to a 
general search for acceptable substitutes. 
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One of tho most promising is the use of 
substances which are volatile as well as 
of antiseptic nature, such n* eucalyptol, 
c.ijeput, turei>ene, and )»eppeimmt, by 
means of which a wt>mnl may be kept, 
if necessary, in an antiseptic atmosphere, 
not merely while being dreasud, hut at 
all times." At the late annual meeting 
of the liritUh Medical Association, 
A, W. Mayo Hobson deseribe-l a series 
of experiments made by him to test the 
clficitMicy of atmuspllores charged with 
s-uch volatile anti-ejitica in preventing 
the development of life in putrescible 
iluids, the results being exceedingly 
encouraging. Flasks of stenli/icd hay 
infusion suspended in large wide- 
iimuthcd open jars, into which a little 
eucalyptus ml, cajeput oil, or the like, 
had been poured, remained clear; while 
ilaslrs of the same infusion, briefly ex¬ 
posed to ordinary air and then covered 
with cotton wool, began to lose clearness 
and to scum over within a few hours. 
Altogether the results were thought to 
indicate that at ordinary temperatures 
air saturated with vapours of the class 
named was fatal to the germs of bac¬ 
teria and micrococci, and probably also 
to the germs of fevers and other infec¬ 
tious iiiM»a<t^. As the vapours tested 
are not unpleasant or injurious when 
breathed, it is to he hoped that practi¬ 
cal tests in hospital wards will confirm 
the promise of Hobson’s experiments. 
As eucalyptol—derived from the com¬ 
mon eucalyptus—is abundant and cheap, 
it has been selected for further tests. 
When the vapour is used during surgical 
operations, a bellows is employed to 
discharge air charged with it upon the 
spot exposed. The air is first drawn 
through a vessel filled with cotton Wool, 
then through others filled with pumice, 
over which a small quantity of eucalyp¬ 
tol has been poured. The emerging air 
is thus loaded with invisible particles 
of the antiseptic, which seems to be 
capable of destroying any vestiges of 
gem-life which may have been drawn 
in from the surrounding atmosphere. 
This is a pleasanter method than Lister’s, 
or the horoglyceride treatment of Pro¬ 
fessor Da ilk 


Not less promising is the turf-m^M 
nressing of Dr. Neuter, of K;..]_ jj_ 
result of investigations of the anti ’ep*;,. 
qualities uf turf-mould made tv 
during the past two years. The h|,r„u 3 
and friable character of turf, and ns 
lightness, softness, and elasticity, make 
tliis substance much neater and mil 
comfortable than " dry earth ” as a an. 
gieal dre-sing; and it seems aU ti 
have much greater antiseptic power, 
The mould, reduced to powder, is 
closed in Lags of carbolised gauze and 
simply hound upon the wound, which 
lias previously been washed with 3 
carbolic or other antiseptic lotion. 
This dressing has been used by Profesiur 
Esmarch iu 55 cases, most of thna 
severe operations, with wonderfully 
good results. In 31 cases there was m 
lever, and in only 5 cases was it neces¬ 
sary to remove the dressing, owing tj 
either local or general disturbance. The 
chief advantages claimed for this dress¬ 
ing are its great absorbent power, its 
tendency to prevent the formation of 
putrefactive products, the easy adapta¬ 
bility of the turf pads to the surfaces of 
the body ami limbs, and its cheapness, 
the cost being about J that of the Lis- 
terian dressings. For use in public 
hospitals, and in private practice among 
the poor, the element of economy is a 
very important one. 

A disinfecting paint is composed of 
5 to 10 parts carbolic acid, 15 manga¬ 
nese binoside, 10 calcium chloride, 50 
china clay, 20 iufusory earth, 10 dex¬ 
trine or gum-arabic. 

The glyeeroborates of calcium and of 
sodium are introduced as powerful anti¬ 
septics, soluble in water, odourless an! 
nou-poisonous. To obtain the calcium 
compound, calcium borate and glycerine 
are heated to a temperature of 320’ r. 
(160° C,), with constant stirring, until 
a drop of the mixture, brought by a 
glass rod on to a glass plate, forms a 
colourless pearl. On cooliug, the mix¬ 
ture becomes a glass-like mass, which 
is easily broken, and which, before it is 
quite cold, must be conveyed to a well- 
stoppered bottle. Sodium glyceroborate 
is prepared in the same way, anhydrous 
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solium borate replacing the calcium 

L ^preparation called “sinodorfor 
^‘Bioviuj unpleasant odour*, and disin- 
Jwjn r 'and preserving organic aub- 
is made by heating neutral 
i .vTBffium acetate with magnesium 
^ until the formation of hydiate is 
iijfli'htc. The mass should assume a 
slimv appearance. It consists oi basic 
miiiuesium acetate, containing an excess 
uf magnesium hydrate. 

It has often been noticed that the 
aWition of bleaching powder to carbolic 
xa dressing wounds causes healing 
to take place in ore rapidly than when 
ne acid is used alone. It has been 
by liiamin that phenol and 
i.I-.'iiching-powJer react on oue another, 
fnriuing mono-, di-, and tri-chlorophenoj, 
xthieh m-iybe isolated ami separated by 
tuatment with a strong acid and dis¬ 
tillation with aqueous vapour. 0. O. 
Cuh, considering that these chloro- 
pijenols are probably formed when 
urbulic acid and bleaehing-powder are 
u«ed together in dressing a wound, and 
exert a'healing power greater than that 
of carbolic acid alone, attempted to 
prepare chlorophenols in quantity by 
the above process j it proved dangerous 
on the large scale, and direct treatment 
of phenol by chlorine gas was resorted 
to. A red crystalline mass was pio- 
duced, from which white crystals are 
obtainable by pressure between filter- 
paper; after purifying these crystals 
by precipitation from their alcoholic 
solution by water, they were dissolved 
in alcohol, and the bandages were im¬ 
pregnated with this solution. These 
crystals consist of a mixture of three 
chlorophenols, in which trichlornpbenol 
predominates, and is probably the most 
useful. The chlorophenols present the 
advantage over phenol of being less 
corrosive and poisonous, and trichloro- 
phnnol probably has most advantage in 
these respects; its value as a disin¬ 
fectant remains to be decided by the 
use of the chlorophenol bandages. 
iPharm. Jl .) 

A large amount of -the quackery and 
conftuion which prevail in the prescrip¬ 


tion and use of disinfectants is due to 
ignorance of the precise nature of the 
contagia of diseases which disinfectants 
arc intended to destroy or render inert. 
Disinfectants, deodorants, and anti¬ 
septics have been confounded, because 
so long as the nature of the noxious 
material was unknown, the chemical 
agents were selected to satisfy the most 
various and differing theories ns to 
its nature and properties. Recently a 
flood of light lias been thrown upon 
the nature of the contagia of many 
diseases, and being acquainted with their 
life history, we can select appropriate 
disinfectants. These propagating agents 
consist of minute solid particles, pro¬ 
bably of a vegetable nature, and appear 
as a corkscrew-like spirilla in relapsing 
fever and as a large motionless rod 
(Bacillus anthracis) in •wool - sorters’ 
disease; while m fowl cholera the blood 
i.*» purpled with a micrococcus ^ )C5 in. 
diameter. When these organisms exist 
iu clothing, they can be destroyed by 
dry heat (220° If. for 2 houi sy, or by 
thorough boiling and washing. Nome 
kinds, at all events, multiply in media 
external to the animal body, and this 
multiplication appear^ in many cases to 
be favoured by diet, being nou-gaseous, 
they are not withdrawn hum air in 
which they may be floating in clouds 
by liquid or solid disinfectants exposed 
in vessels, and in these cireumstauces 
should be expelled by ventilation or 
cleansing, or attacked by gaseous di.-dii- 
fectants. Experiments upon vaccine 
matter, which may be taken as the type 
of a virulent material, show that dis¬ 
infectants to be effectual must be used 
in much larger quantity than is usually 
considered necessary, and that when the 
disinfectant is of an acid nature, the 
virus must be rendered permanently 
and strongly acid. These experiments 
show that sulphurous acid is much 
more potent than chlorine as a gaseous 
disinfectant, and that though carbolic 
acid, in quantity equal to 2 per cent, of 
the virus, completely deprives it of its 
infective power for the time being, yet 
it is not permanently abolished, but re¬ 
turns when the carbolic acid has escaped 
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through exposure to the air. Perman¬ 
ganate of potash, though deficient in 
antiseptic properties, is truly disin¬ 
fectant when used in such quantities 
that the colour is retained, hut the ex¬ 
pense bcemnns enormous, except fur a 
few purposes. Though we have no 
trustworthy light from direct experi¬ 
ment, there is reason to believe that 
many metallic salts in very strong solu¬ 
tion are disinfectant, and at all events 
many of them are antiseptic (fatal to 
microzymes). The waste chlorides from 
the manufacture of chlorine might bo 
used for drains. It should be re¬ 
membered that agents such as carbolic 
acid and metallic salts, which in small 
quantity have a preservative power, 
may actually prolong the life of «on- 
tagium which would otherwise suc¬ 
cumb to natural processes if the agents 
are used in limited quantity. Experi¬ 
ments upon vaccine matter prove that 
several lauded and patented “ anti¬ 
septics and disinfectants ” are perfectly 
worthless so far as any useful in 
fluence upon this virus is concerned 
It is necessary dearly to understand 
what is required when selecting an 
agent for practical use. There are good 
deodorants which arre&t putrefaction 
and fermentation, and yet completely 
fail to destroy contagious particles em¬ 
bedded in an epithelial or albuminous 
envelope, as they usually arc. (Dr. 
Russell.) 

Two sets of important researches on 
disinfection have been lately (1S79) 
going on at Berlin. In both the test of 
the elficacy of the particular disinfectant 
used has been the effect produced by it 
either in destroying bacteria and vibri- 
ones in putrid fluids exposed to its 
action, or in preventing their develop¬ 
ment in a form of “ Pasteur’s fluid,” 
in which the objects that had under¬ 
gone disinfection in various degrees were 
immersed. 

The first experiments, those of Dr. 
Mehlhausen, Director of the Charite 
Hospital, refer chiefly to the disinfec¬ 
tion of rooms in which scarlet fever and 
other infectious cases have been. The 
result arrived at js that the most ener¬ 


getic and the cheapest disinfectant 
sulphurous acid. Chlorine eras has 
disadvantage of destroying clothes re' 
furniture exposed to it, while it is 
easy to manipulate, and 4 or 5 g n "‘! 
as expensive as sulphurous ad 1. p; 
sulphur per cub. yd. of space deUnV 
when burnt in a dosed room, all I.*'*! 
terial life in 16 hours. Besides hlocitie- 
up the doors and windows, Jlehlhansa 
advises that the room shall be previous 
warmed, if the weather is cold, in crier 
to prevent the gas finding its way iut v 
the neighbouring apartments. It p 
also advisable to damp the floor before 
lighting the sulphur, so as to profit la¬ 
the great solubility of sulphurous acid 
in water: 8 hours is long enough tu 
keep the room shut up after the sulpW 
begins to burn, and at the end of that 
time any clothes or bedding in it will 
be effectually disinfected. Mere frr 0 
exposure of an infected room to the air 
by allowing the windows to stay open 
several days is not. enough to disinfect 
it. This lias been practically proved at 
the Charite Hospital after scarlet fev.r 
and measles in several instances. (Ihdi- 
■atl Times ami Gazette.) 

The second series of experiments was 
made by Dr. Wernieli, of Breslau, in the 
chemical laboratory of the Berlin Patho¬ 
logical Institute, upon the disinfecting 
power of sulphurous acid and dry heat. 
The method adopted consisted in pre- ' 
paling au “ infecting material ” hy 
steeping woollen threads, pieces of linen- 
rag and cotton-wool, previously proved 
to be free from atmospheric organisms, 
in putrid solutions of faces or meat, 
and gently drying them. These sub¬ 
stances were then tested for their capa¬ 
bility of producing bacteria by the 
means of the modified Pasteur’s fluid 
above mentioned, which consisted of 
100 parts distilled water, 10 cane-sugar, 
0'5 ammonium, and 0'1 potassium phos¬ 
phate. This solution was freshly pre¬ 
pared before each set of experiments, 
filtered, boiled for 4 hour, and imme¬ 
diately poured into the test-glasses and 
preserved with the usual precautions. 
To test the effect of disinfection, the 
wool or wadding, after exposure for a 
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ignite time to a definite degree of heat 
b aa oven, or to a measurable volume 
c e sulphurous acid in a bell-glass, was 
lutely transferred to the 1'astcur’s 
fiaibond the efficacy of the disinfectant 
wss estimated by the rapidity of de¬ 
velopment of bacteria, if such appeared, 

, r Ir their complete absence, as indi- 
caftii by the fluid remaining perfectly 
cloudless. It was thus found that 3-3 
rcr cent, of sulphurous acid by volume 
filled even after many hours to prevent 
the development of bacteria, hut that if 
the amount of gas reached 4-0 to 7-15 
per cent, by volume of the contents of 
the bell-jar, and the process had gone 
on fur at least 0 hours, no bacteria at 
all developed. On the other hand, while 
exposure to a temperature of 230° to 
244° F. (110° to 118° C.), even for 24 
hears, failed to destroy the bacterial 
germs, 5 minutes’ exposure to one of 
2,i7° to 302° F. (125° to 130° O.) in¬ 
variably succeeded, and the test fluid 
remained; clear even for 11 days or 
longer. Dr. Wernich specially reminds 
us that his results must not be taken 
as applicable to all forms of bacteria, 
seme of which probably require severer 
measures for their complete destruc¬ 
tion. He also points out that it is easier 
to disinfect wool than linen, and that 
cotton wadding is the most difficult of 
all to free from infectious germs. (Civi- 
tralblatt Med. li bs.) 

Sulphurous acid has of late years 
occupied a prominent place amongst 
disinfectants, since having been recom¬ 
mended by a committee of the German 
Empire for the cholera epidemic. Re¬ 
cently, however, its disinfecting power 
has been disputed. The Imperial Sani¬ 
tary Board has therefore thought it 
necessary to submit this important 
matter to a renewed investigation. The 
necessary supply of sulphurous acid for 
disinfecting purposes is usually furnished 
by burning sulphur. This has, how¬ 
ever, proved to be inefficient for seve¬ 
ral reasons. Sulphur is known not to 
burn very readily, and often to extin¬ 
guish, and although this difficulty could 
be remedied by moistening it with spirit, 
the quantity of sulphurous acid evolved 


has been found to fall far short of the 
amount which might be produced with 
sufficient air supply. This is due partly 
to deficient ventilation, partly to a loss, 
of gas by escape. Thus, iu tightly-closec’( 
sulphurizing chambers, a larger amoun _ 
of sulphurous acid than 6*5 volume 
cent, cannot be obtained, and in a Jha- 
perfectly closed space, as in rooms,'' 

40 per cent, of the available qua es jg 
of sulphur is converted into sulphu ani 
gas. .Experiments have been mad-^ s » 
obtain information about the comm id¬ 
eation of the gas to the different par>q 
of a room, and also oil the subject 
disinfection, with a view to find ouu 
whether, and to whafc extent, the dis^ 
infectant penetrates into their interior. 
The method which was used for both 
purposes, and which has been made a 
special study by B. Froskauer, was the 
absorption or oxidation of the gas in a 
permanganate solution acidulated with 
hydrochloric acid, and subsequent gravi¬ 
metric determination. The application 
of sodium bicarbonate and titration with 
iodine solution has proved in all those 
experiments totally useless. It has thus 
been found that the gas in the experi¬ 
menting rooms generally diffuses uni¬ 
formly in all directions. Yet in a few 
cases, there were differences between, 
the ceiling and the floor observed up to 
3 volumes per cent. Also, the mortar 
of the walls had unequally absorbed 
some Bnlphurous acid. Moreover, the 
spreading of the gas over the objects of 
disinfection, as well as the penetration 
into their interior, was very uneven. 
Thin and very transmissible objects, 
such as letters, papers, clothes, permit 
the gas to enter copiously, but very 
little of it passes into the interior of 
voluminous and less permeable bodies, 
with a medium proportion of gas and 
the usual duration of tlie process. Thus, 
large commercial packages, as bales of 
oods and the like, cannot efficiently bo 
sulphurized without loosening their 
covers and spreading out the contents. 
As this, however, cannot be practically 
carried out, sulphurous acid is not fit 
"or the disinfection of packed goods. 
The same may be said with regard to 
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dwellings and sick-rooms as well as 
ships. Sulphurous acid has hitherto 
been believed to possess the power of 
lestroying germs of infection without 
n. the least disintegrating the carriers 
IV them. After the observations now 
h-.ide, this can no longer be admitted, 
trh’t has been proved that the moisten- 
meu%,f the disinfecting objects, which 
many necessary to bring aLout the 
tion } causes them, even in a less cuii- 
nian'-ated state of the sulphurous acid, 
mic\ ;CO ii U . injured, probably by assisting 
thfdatiou. AIpi*, expel knouts hare been 
ir ide upon various forms of fungi and 
lp her low organisms, and they have 
a iown that sulphurous acid is capable 
ff destroying them rapidly, if they have 
not yet mourned the state of permanency, 
and*if they are lying near enough the 
surface to be sufticicntly exposed to the 
gas. But to such organisms as have 
onee passed into a permanent condition, 
the sulphurous gas, even in a high state 
of concentration, is utterly harmless, 
provided they are dry. It is true that by 
moistening them, all infectious matters 
become much more susceptible to the 
killing power of sulphurous gas. But 
the presence of water l»v no means 
affords absolute security, and it has 
been specially observed that spores 
arrived at the permanent state do not 
at all lose their capability of developing, 
if they are moistened and placed for 
2 d hours in a tightly-closed room which 
contains no less than 5 volumes per 
cent, of sulphuric acid. (G. Wolifhiigel, 
Chem. Cent . BLitt.) 

DYEING-, STAINING, AND 
COLOURING. —The subject may be 
divided into the following sections:— 
Calico-printing 1 . —The following 
summary of recipes for calico printing 
are in the main condensed from an 
article on the subject, by W. Crookes, 
F.R.S., in Spoils' * Encyclopedia/to which 
the reader may refer for greater detail 
and illustrations of machinery, 

CiiriOMK Standard— 2 gal, boiling 
water, 8,1b. bichromate of potash. Dis¬ 
solve, and add 1§ gal. muriatic acid at 
32° Tw. Stir gradually in 34 lb. sugar. ■ 
The pieces, before printing, are 


bleached in tlm most perfect marine 
After the so-called “ colours”haveb«r 
printed on, the next step is ■‘aseinV" 
In this process, the goods are laid = n 
bundles upon sparred floor-*, placed a* 
different heights in the ageing h, lt V 
The temperature is kept at fio-Y 
(-7° C.), the wet-bulb thermointt^r 

marking 70° F. (24J° C.). Tne n*eii^ 
process inuy last 2 to B days; its obj,- L t 
is the decomposition of the acetates of 
alumina and iron in the mordants, so th > 
either the bases or hydrated suUalts wl 
left attached to the fibre. 

The next step is dunging,” whr„. 
purpose is the removal of the thicken.','.’ 
which have now played their part, 'hr! 
process was formerly performed with 
cow-dung. This material has, how¬ 
ever, been almost entirely supersede 
by the double phosphate of soda and 
lime, the arsenite and arseniate of soda, 
and the silicate nf soda. The piece, 
arc passed through warm but weal; 
solutions of these substances. This 
operation is often performed twice, the 
first time being called “fly-dunging”; 
and the next, “ second dunging” 'When 
silicate of soda is used, the goods pass 
through two cisterns, heated to 122 3 F 
(50° C.), or even 212° F. (100° C.), con¬ 
taining 738 gal. water and 19 gal. sili¬ 
cate of soda at 14° Tw., if the good-, 
have been mordanted for brown and red, 
black nrul red, brown only, red onlv,and 
rose on a white ground. But if mor¬ 
danted for black only, purple only, or 
purple and black, the proportion of sili¬ 
cate of soda is reduced to 13^ gal. at the 
same strength. The next step afttr 
washing -is the dyeing with artificial 
alizarine, or anthrapurpurinc. The 
colour is now permanently attached to 
the mordanted portions ; but the whites 
are ^till stained or soiled, and the pieces 
are therefore submitted to the clearing 
process (avivage), which consists in suc¬ 
cessive treatments with soap-lye. A 
common treatment is two soapings at a 
boil, each time for 4 hour, with £ to 4 
lb. soap. The pieces are washed in 
clean water after each soaping. The 
quality of the soap is of great import¬ 
ance; it should be quite neutral, and is 
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lv preference from palm-oil, 
Fr^Join from alkalinity is especially 
Variant for madder-purples. 

following process has been ora- 
t 1 ■>Ted in Alsace tor clearing roses and 
L 6 :—(1) Soap bath; 2100pints water, 
op", white curd *oap. per 1000 yd.; time 
h ,ar: temperature, 122° F. (50° C.). 
rji IS teiiin^ in machine with cold water. 

Path of oxy-muriate of tin: 1400 
pints water, 10 lb. solution of tin per 10 
• time, 15 to 20 minutes; tempera- 
tuw. L3A° to 1434° F. (53° to 02 ° 0.). 
( 4 ) Washing in machine. (5) Second 
< lia p bath; 2100 pints water, 64 
soap; time 45 minutes ; temperature, 
2ul a F. (94° C.). ( 6 ) Washing again in 
c,, 1,1 water. (7) Third soap-bath: pru- 
rortiyns as in second. ( 8 ) Washing 
a:ain in cold water. (9) Boiling in 
cinsfiil boiler, in 2100 pints water, 54 lb. 

crystals, 54 lb. soap; time, 2 hums, 
(lij) Washing in cold water. ( 11 *> 
Warm hath for J hour in water at 122° 
F.(5U a C.). 

Grass-bleaching is occasionally used in 
the clearing process for chintzes, cre¬ 
tonnes, &c. f as it is considered to render 
the shades more transparent. 

Diwiiauge Style. — By a “ dis¬ 
charge 4 ’ (enki'ur/c), L» understood a mix¬ 
ture "which, if printed upou cloth pre¬ 
viously dyed some uniform colour, e.g. 
Turkey-rod, vat-blue, aniline-black, &c., 
* destroys such ground colour, leaving a 
design which may be white, black, 
yellow, green, &c. The term “discharge 
style”is mure especially npplied to pat¬ 
terns of this nature obtained upon a 
Turkey-red. The following colours will 
serve as examples of these discharges :— 

Black.—1 gal. logwood liquor at 4° 
Tw.; 2 lb. yellowprussiate ; 1 qt. thick 
gum tragacanth water, 2 lb. flour. 
Boil, and add 2 qt. black liquor at 30° 
Tw. When quite cold, add 1 gill nitrate 
of iron at 80° Tw. 

Blue.—5 lb. tartaric acid, 3 gal. water, 
I gal. tin pulp, 2 gal. double muriate of 
tin at 120° Tw., 2 gal. gum tragacanth 
water. 

White.—( 1 ) For cylinder work —6 lb. 
tartaric acid, 1 gal. water, 1 J lb. starch. 
(2) For block work—10 lb. tartaric 


acid, 741b. China-clay, 1 } lb. perchlonde 
of tin, 1 pint gum water, 1 gal. water. 

Yellow,—( 1 ) Block—1 gal. lime-juice 
at 50° Tw., 4 lb, tartaric add, 4- lb. 
nitrate of lead. When dissolved, add 
6 lb. China-clay, 3 lb. gum Senegal, 
(2) Cylinder—Thicken the former with 

14 lb. starch, instead of gum and China- 
clay. 

After any of these discharges is 
printed on, the pieces, when dry, an; 
passed through the “decolouring vat,” 
which is made up of 1000 gal. water 
and 1000 II>. chloride of lime, well rake l 
lip, and freed from lumps. A double 
set of wooden rollers at top and bottom 
is placed in the vat, and the liquid is 
kept constantly stirred up, so ns to be 
uniform. The pieces are now allowed 
to run through the liquor at the rate of 
2S yd. in 3 minutes. On leaving the 
vat, they are run between squeezing- 
ndlers into water, and are then ringed 
for 10 minutes in solution of bichromate 
of putash at 4° Tw. Wash in pure 
water, then in water soured with mu¬ 
riatic acid, and Justly in pure water; 
otter this, dry. Except wheie the dis¬ 
charge was printed od, the Turkey-red 
is unaffected; but there, it is removed, 
and either the ground is left white, or 
a mineral colour takes its place. 

Indigo Effects.—U nder this stylo, 
will be included the so-called “China 
hlues”-—designs in blue od a white 
ground; the kinds where reserves or 
resists are printed upon the cloth, which 
is then dyed in the vat, thus producing 
white, yellow, and orange designs on a 
blue ground; and lastly, the style named 
**■ lapis ” or “ Inzulitc.” 

Direct Indigo Blues.—(1) Put into a 
colour pan, 8 lb. 2 oz. indigo, finely 
ground in water, 4 lb, G oz, indigo in ”6 
pints liquid. Heat; and add 6 lb, 9 oz. 
ground gum. Dissolve ; and add 11 lb. 
saturated hydrosulphite, lcj oz. milk of 
lime, containing 7 oz, lime per If pint. 
Heat to 158° F. (70° C.) for 20 minutes ; 
cool down to 104° F. (40° C.) ; and add 
3 lb. 4 oz. saturated hydrosulphite, and 

15 J oz. milk of lime. The yield is 30 lb, 
12 . oz. of colour. 

(2) Mix 22 lb. Ueu-gommf (explained 
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below), 13 lb. 2 oz. gam water, 15 lb. 
5 oz. saturated hydrosulphite, and 32j 
oz. milk of lime. 

These colours must always be used 
warm, never under 30° F. (30° C.), nor 
over 95° F. (35° <J.). Nor must they 
be used too soon after they are prepared. 
Those.colours give the best results, which 
show a greenish hue till the next 
morning. 

When the colours are printed, the 
pieces are spread out overnight in an airy 
place, or, if necessary, they may imme¬ 
diately after printing be passed through 
a weak lukewarm chrome beck. In either 
case they must he very wl»U rinsed, 
washed and soaped, for 30 to 43 minutes 
at 122° to 140° F. (50° to 60° C.). If 
the whites are not good, they are taken 
through weak chloride of lime. If this 
blue i* printed along with other colours, 
the pieces may undergo the treatment 
necessary for such colours, without any 
attention being paid to the blues. Pass¬ 
ing through soda, sulphuric sours, 
chrome baths (warm or cold), alkaline, 
chrome and lime baths, silicate of soda, 
phosphates uf lime or soda, cow-dung, 
&c., has no effect on these blues. 

The bUu rjomme is prepared as follows : 
^4 lb. 0 oz. good Bengal indigo are 
ground up in the ordinary manner, 
employing water enough to make the 
paste up to 35 pints. This placed in a 
boiler, made up with water to 105 to 
140 pints, along with 114 lb. caustic 
soda-lye at 62° Tw. and 3U^ lb. hydro- 
sulphite of soda. It is heated to about 
150° F. (70° C.) for 15 to 20 minutes. 
Then 131 fi. oz, hydrochloric acid arc 
poured in through a long-necked funnel, 
reaching to the bottom of the vessel. 
This operatinn should be performed 
under a chimney, as much sulphurous 
gas is given off. If the liquid has a 
faintly acid reaction, the decomposition 
is complete, and the whole is poured 
into a cask capable of holding 280 pints, 
which is filled up with water. The next 
morning, the liquid standing over the 
sediment is run off through holes in.the 
sides of the cask, till the bottom is only 
covered to the depth of 9 to 10 in. The 
vat is then filled anew with water, to 


which 4 per cent, by measure of satin- 
ted hydrosulphite is again added. p r ' 
next day the water is agaiu drawn Jjf 
and the sediment is thrown upon a 
and washed. When completely dra^r.V 
7 lb, of a dense paste are obtained f.]J 
every 2 lb. indigo originally empli, Ve p 
To preserve this paste, it is suspendedi: 
gum water. The yield, ns above vj 
mixed with 44 lb. thick gum water 
containing in each 1^ pint 3 lb. 1 02! 
gum. Tins mixture is the bleu gon>w2 
Gum Senegal should be used, as starth* 
calcined starch and tragacanth have 
given bad results. 

Lapis resist , white (for block anj 
machine).—5^- pints water, G lb. 9 ,, 2i 
lime-juice at 534° Tw., 11 lb. pipe-clay, 
Mix also separately: 54 pints wafir 
4 lb. G oz, lime-juice at 53.J° Tw. 

3 lb. 13 oz. corrosive sublimate, II lb. 
calcined starch, 12j oz. lard, G^ uz. 
turpentine, 3* lb. muriate of zinc at 
98° Tw. Mix nnd boil. 

Lapis resist , red. —7 pints red liquor, 
03 oz. verdigris, 9 lb. 13 oz. pipp-clay, 
43 oz. lard, 4* oz. turpentine. Dissolve 
also separately : 12 J oz. arsenious aud, 
54 pints acetate of alumina. Mix also 
apart: pints acetate of alumina, 

3J lb. gum Senegal, 17J oz. muriate of 
zinc at 98° Tw., 8J il. oz. extract of log¬ 
wood at G^° Tw. Mix these three parts 
with the aid of heat, grinding them very 
well, and straining before use. 

The cylinders for printing should be 
engraved very deeply. The pieces are 
next aged for 48 hours, at a temperature 
of 95° F. (35° C.) with the wet-bulb 
thermometer at 89° F. (32° C.). Dry 
for 12 hours thoroughly at 80° F. 
(30° C.). If left damp, the pieces will 
not resist the vat. Dye blue for 3 to 5 
minutes in the cold vat. Drain, wash 
for ^ hour in a current of water. Dung 
in folds for £ hour in a beck at 140° F. 
(60° C.) ? with 4 pails of dung, and 
15J lb. chalk, for 6 pieces of about 
50 yd. Wash •, and dung a second time 
in the same matter, but without chalk; 
and wash. Dye for 2 hours at 140° to 
158° F. (G0° to 70° C.), in the following 
beck: 8 lb. garancine (for which will 
now be substituted a proportionate 
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,'aa»rtitr of alizarine), G lb. 9 oz. sapan- 
p,..!, 11 lb.sumach, 17J lb. bark, 7 
..^.iVlue in jelly (containing 174 oz. 

r-las). Wash till no more colour runs 
i:/;* chlorp at T\v. Wash ; dry; 
bi-'Ik in yellow, if needed; and age for 
24 hours*at SC F. (30° C.) the wet-bulb 
tVmonieter standing at 80° F. 
lV). 

Li 1 flitfoot’s process for combining 
jr ligo and madder effects.'—1£ lb. dry 
indi-'O, '’round and prepared, 1£ lb. tin 
C rJ a l 3 ; j. gal. caustic soda at 3U° Tv.; 
pat into the colour pan, and raised to a 
l-jjl in \ hour, when 1 gal. boiling water 
is added. The mixture is then allowed to 
tca me quite cold, and 2 gal. cold water 
fll *„ aided, in which &lb. sugar has been 
previously dissolved. To this solution 
ar ,> added 2 h pints muriatic acid at 
&T Tw., or 1 pint ordinary oil of vitriol, 
previously diluted with 1 pint water, 
and allowed to stand till cold, or 3 qt. 
atetic acid at 80° Tw. The indigo blue 
may aim be precipitated by a mixture ! 
of double muriate of tin at 120° Tw., 
with any of the acids above mentioned, 
taking | pint of the tin solution to half! 
the quantities of acid given above. But I 
of all these precipitant:*, acetic acid j 
alone is preferable. The indigotine pro-1 
cipituteis filtered through a deep conical I 
iiitor, leaving exposed to the air as 
small a surface as possible. The pulp 
* obtained from the ’“‘above quantities, 
when filtered, should measure about 
1 gal. To make a blue colour for print¬ 
ing, take 4 gal. of the above precipitated 
indigo, and 14 lb, gum Senegal in pow¬ 
der, stirring till dissolved. The colour, 
when, strained, is ready for printing. 
For a green colour, take gal. indigo- 
tine precipitate, 13 lb. powdered gum 
Senegal, stirring till dissolved; 11 lb. 
nitrate of lead, and 11 lb. white sugar 
of lead, both in powder. The mixture 
is stirred till all is dissolved, and 
is then strained. Compound colours 
are made by mixing the blue and green 
with each other, or with ordinary mor¬ 
dants for dyeing. With the blue and green 
above described, and with the ordinary 
iron and alum mordants (as used in 
madder-work), print calico, and, after 


cooling, age the pieces for a night. 
They are then fixed hy passing into a 
solution of silicate of soda at 8° Tw., to 
which is added 1 oz. powdered chalk in 
a gal. This bath is in a cistern fitted 
with rollers at top and bottom, 
and heated to 90° F. (32° C\), The 
pieces pass through this solution at 
the speed of 25 yd. a minute. They are 
then rinsed in a tank of cold water, 
fitted with a reel about 4 ft. above the 
surface. By this process, the indigotine 
attached to the fibre is rendered blue- 
If the green mixture has been printed 
the one pieces are next passed into a 
chrome beck at 10u° F. (38° C.), con¬ 
taining 1 oz. bichromate of potash in a 
gal. of water. Here the pieces remain 
for 5 minutes, and are then washed. 
They are next submitted to second dung* 
iug (the passage through silicate of soda 
being the fly-dunging) for 15 minutes, 
at 100° F. (Jb° 0.), in a beck of cow- 
dung and water. They are next washed 
in water, and dyed with madder, mun- 
jeet, I lower of madder (alizarine), 
garancine, cochineal, or mixtures of 
garancme with sumach and bark. The 
grounds are then cleared in the ordinary 
manner, preferably with chloride of lime. 

M’lute reserve. (1) Block.—d lb. Blue- 
stone, 1 gal. water, 15 lb. pipa.clay. 
Bent up with some of the solution; 
mix gradually to a smooth paste, and 
add 1 gal. thick gum Senegal water, and 
1 qt. muriate of copper at 80° Tw. 

(2) Machine.—24 lb. blue-stone, 1 gal. 
water, 9 lb, flour, 2 lb. British gum 
(dark). 

White resist (for lighter vat-blues).— 
23 lb. dark British gum, 13 lb. water. 
Boil for 10 minutes; and add 7£ 11. soft- 
soap. When thoroughly incorporated, 
add 20 lb, sulphate of zinc. Stir in 
well, and add further :—74 pints water, 
10 lb. pipe-clay, 74 gal. nitrate of copper 
at 80° Tw. Work all thoroughly to¬ 
gether. 

Orange reserve .—Heat 2 lb. water to 
a boil, and add, with constant stirring, 
1 lb. sugar of lead, and | lb. litharge; 
boil for 20 minutes, and add to the 
liquid, to which more water must be 
supplied, to compensate for the loss by 
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evaporation, 1 lb. blue-stone, 2 lb. 
nitrate of lead, and U o z. verdigris, 
previously softened in acetic acid. The 
whole is let stand for a day, with fre¬ 
quent stirring; 1| lb. powdered gum 
Senegal, and 1 lb. sulphate of lead, are 
then stirred in; and lastly, 2£ oz. pow¬ 
dered sal ammoniac, and 1 oz. lard arc 
added. If the colour is too stilt', it is 
diluted with water. It is then strained, 
and printed on at about 122° F. (50° C.). 
Age for a day or two at G<3° to 77° F. 
(Iii° to 25° C.). Dye in the cold vat; 
dry, and sour at Tw. For raising the 
orange, take for 100 yd., 175 pints 
water, containing 8 lb. chromate of 
potash, and Id lb. lime. let settle; run 
off the clear, and heat to aboil, at which 
temperature the pieces are passed 
through at such a spued that each part 
may occupyo mmute3 in traversing the 
liquid. liinse well. 

Ytlh'n reserve. —2d lb. blue-stone, 2 
gal. water, 20 lb. nitrate of lead. Dis¬ 
solve; and thicken with 12 lb. dour, 
2 gal. sulphate of lead pulp. Boil well 
together. The sulphate of lead pulp 
here mentioned is the sediment left on 
making red liquor with solution of 
sugar of lead and alum (or sulphate of 
alumina), after the liquid has been run off. 

Hines .—To pioduce a pale-blue pat¬ 
tern on a deep-blue ground, the entire 
pieces are first dyed a light shade in the 
vat. They are then withdrawn, tho¬ 
roughly washed in water, taken through 
vitriol s-oura at 2° Tw., washed again, 
squeezed, and dried. One of the white 
reserves is then printed on, and the 
jiieces are returned to the vat, and dyed 
the darker shade. The reserved parts 
appear as a pale-blue pattern on a deep- 
blue ground. 

To obtain a design in two blues on a 
white, muriate of raauganese is printed 
on, thickened with dark British gum, 
and is then peroxidized by being passed 
through chloride uf lime and soda, as in 
the production of ll bronzes.” The goods 
are then dried, and those parts of the 
pattern which are to appear white are 
printed with a white reserve. The goods 
are next limed, vatted to shade, taken 
out, aired to oxidize the indigo, washed, 


and rinsed in weak muriate sours t* 
which a little protochloride of tin ha* 
been added. The pattern appears then 
in white and dark-blue on a light-blue 
ground, the white being where°ths dis¬ 
charge was applied, and the dark-bine 
where the indigo is fixed upon a bottom 
of manganese brown. 

If yellow or orange is to be obtained 
in addition, the yellow or the orange 
reserve is blocked in beside the muriate 
of manganese and the white reserve. 
Vitriol sours must be used hare and 
the yellow is then developed by a passage 
through bichromate of potash at 100 5 F, 
(38° <J.), containing 2 oz. per gal. Wash 
in water,'and pass through muriate sours 
at Tw., with the addition of 1 oz. 
oxalic acid per gal. 

If a blue and green design is intended, 
the yellow discharge given, or one of a 
similar character, is printed on, and the 
goods are dipped in the vat to a full 
blue, washed, aired, washed again, taken 
through vitriol sours at 2°Tw., washed 
again, and passed through the bichro¬ 
mate beck, but without any treatment 
in oxalic-muriatic sours. The green is 
formed by the combination of the yellow 
and the blue. 

To produce two shades of the blue 
with a green, the cloth is vatted to a 
pale-blue, a white reserve for light 
shades, and an orange leserve, are printed 
in. The usual operations are Lhen gone 
through; but after the bichromate pro¬ 
cess, the pieces are taken through nitric 
acid, which must be very dilute, other¬ 
wise the indigo may be destroyed. The 
result is a dark-blue ground, with a 
design in pale-blue where the white 
resists have been applied, and in green 
where the orange 1ms been printed. 

JHischanjes on Vat-Blues .—Give a 
medium blue in the vat, Steep pieces 
in bichromate of potash (4^ oz. in If 
pint water), and dry on rollers, avoiding 
sun-light. Print on the following dis¬ 
charges :— 

White.—7 pints water, 2 lb. 7j oz. 
white starch. Boil, and add while still 
warm, 2 ]b. 3 oz. tartaric acid, and then 
21£ oz, oxalic acid, dissolved in If pint 
water. 
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EeiL—Uqt. red liquor, 17£ lb. white 
gtarch. Boil; let one half grow cold, 
nail add to it 7 lb. 10 oz. oxalic acid, 
Tiion add the other half of the hot 
nisture to complete the solution of the 
acid. 

The red liquor consists of 2 lb. 3 oz. 
filunij the same weight acetate of lead, 
M pints water. 

'print on the white anil red discharges 
with the perrntiue, or with a two-colour 
cvhnder machine. Do not dry too 
strongly. Age in hot, but not moist, 
air, which is an essential condition. The 
tisxt morning, dung as follows;—Into a 
Ltd: with ioilers, put 6 lb. 9 oz. neutral 
arM’iiiate of potash, 27 lb. 7 oz. chalk, 
and IT.'iO pints water. Pass the pieces 
ffavly through at a simmer, so as to 
keep the chalk in suspension. After 
leaving this beck, the pieces are strongly 
otrnpres-'ed between two rollers covered 
with cloth. After the first f> pieces 
have passed, feed the heck with l£ oz. 
arseniate of potash, and a little ch.dk, 
per piece. After thus cleansing the 
pieces, dye up in alizariue, and take 
through boiling water. 

Green and Yellow on a Dcop-blue 
Ground.—Boil the pieces with 2 lb. 3 oz. 
g.ula-ash per 100 yd.; windi well, and 
take through a weak soda beck, contain-* 
mg per 100 yd., oz. soda-ash at 100° F. 
(3S° C\). Dry, calender, and dye a blue 
in the cold vat. Take through sulphuric 
acid at 1*4° Tw., starch slightly, dry, 
and calender cold. Print the following 
colours on the blue ground:— 

(1) Green Dischaige.—26J lb. pipe¬ 
clay, 6 lb. 9 oz. gum arabic, the same 
weight of blue-^tone, and of verdigris, 
13 lb. 2 oz. nitrate of lead, and (3 lb. 9 oz. 
sugar of lead. The verdi gris is dissolved 
in acetic acid, and the gum in water; 
the two solutions are stirred together, 
and the pipe-clay, previously softened in 
water, is added. The other ingredients 
are powdered, and stirred in by degrees. 
Water is added, enough to make the 
mixture fit for printing; when it is 
boiled, the water lost by evaporation is 
replaced, and the colour is then ready. 

(2) Yellow Discharge.—19 lb. 11 oz. 
pipe-clay, 2| lb. verdigris, 2 lb. 7| oz. 


blue-stone, 3| lb. nitrate of copper, the 
same weight of gum arabic, 15J pints 
water, 6J lb. nitrate of lead, the same 
weight of sugar of lead, and 4 lb. 6 oz. 
nitric acid at 143° Tw. Make up the 
colour without the nitric acid, stir all 
well together, and stir in the nitric acid 
just before using. 

Print on first the green and then the 
yellow. Age in the cold, till the dis¬ 
charge becomes visible on the back of 
the pieces. Take thorn thinngh a weak 
vat to ■wet them, and than dye up to 
shade in a fresh vat. Sour without 
drying, wash off the colours, rinse, take 
through weak lime-water to remove 
the acid, and then through a beck of 
chromate of potash, containing 3J lb. 
chromate per S7 qt. water. The pieces 
arc caused to move very slowly, so that 
the dyeing process may go on satisfac¬ 
torily. Ilinse, dry, stiffen, and calender. 

Madder Colours. —This style nn the 
Continent is generally characterized .as 
‘ f dyeing; mordants,” or u dyeing upon 
mordants,” a preferable name, since the 
essence of the style L that merely mor¬ 
dants, duly thickened, are printed upon 
the pieces. The cloth is then worked in 
a dye-beck (formerly with madder, now 
with coal-tar alizarine and anthrajmr- 
purine), n.s if the object were to produce 
a uniform colour. As, however, tho 
mordants have been applied to certain 
parts of the surface only, the colour 
attache.', itself to these alone, producing 
the design. The colours thus obtained 
are then cleared or brightened, and the 
white ground is freed from all traces of 
colour*. 

The subjoined are some of the more 
important of the mordants (called by the 
misleading name of 4 * colours”) printed 
on for the production of special effects 
in the madder style :— 

Black (for machine work),—4 gal. 
black liquor at 34° Tw., 4 gal. crude 
acetic acid, 4 gal. water, 24 lb. flour. 
Grind the flour to a smooth paste with 
a little of the mixed liquid, stir in the 
rest, boil, and stir in 1 pint of gallipoli. 
No clots must be allowed to remain. 

It must be noted that blacks are less 
frequently produced by the madder 
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style than was formerly the case, us 
t>iu aniline black is more and mure 
taking their place. 

Iiruwn Standard.—50 gal. water, 200 
]b. catechu. Boil 6 hour?, and add 4} 
gal. acetic acid. Make up to 50 gal. 
with water. Let stand for 2 days ; de¬ 
cant the clear, heat to loU° F. (54° C.), 
and add 90 lb. sal ammoniac, dissolve 
and let settle for 48 hour*, decant the 
clear, and thicken with 4 lb. gum Senegal 
per gal. 

For machine work.—8 gal. brown 
standard, as above, 1 gal. acetate of cup¬ 
per, as Iil-Iow, £ gal. acetic acid, } gal. 
gum senega! water (4 lb. a gal.), 

To make the acetate of copper, take 4 
lb. blue-stone, 4 lb. sugar of lead, 1 gal. 
hot water. Dissolve; let settle, and 
set the clear at 16° Tw. with water. 

Madder Brown to resist heavy covers 
of Purple .-—i lb. catechu, \ lb. sal am¬ 
moniac, 1 qt. linn 1 juice at 8° Tw., 24 oz. 
nitrate of copper at 80° Tw., 14 oz. 
acetate of cupper, 1 lb. gum Senegal. 

Chocolate.—3 gal. iron In|nor at 24° 
Tw., 6 gal. r* d liquor at 18° Tw., 14 lb. 
fluur, 1 pint logwood liquor. 

Drab.—4 gal. brown standard, 1 gal. 
proto-muriate of iron (ferrous chloride) 
at \r Tw., 8 gal. acetate of cupper, 1 
gal. gum substitute water, containing 4 
lb. 

Purple.—Add to the iron liquor, in 
proportions varying .according to the 
shade, 40 lb. light British gum, 16 gal. 
water, 2 gal. purple fixing liquor. Boil 
well together ; draw off, and allow the 
whole to stand For 8 to 4 days. Of this, 
8 to 30 gal. may be added to 1 ga). 
black liquor. 

Padding Purple.—Make tip a thickener 
as follows :—134 gal. water, 2 gal. pur¬ 
ple fixing liquor, 2 qt. logwood liquor at 
8° Tw., 18 lb. Hour. Boil, and add 2} 
gal. of farina gum water, made by boil¬ 
ing 6 lb. dark calcined farina in 1 gal. 
water. 

Purple Fixing Liquor.—(1) 74 gal. 
water, 1J gal. acetic acid, 9 lb. sal ammo¬ 
niac, 9 lb. arsenious acid. Boil till all the 
arsenic is dissolved ; let stand to settle, 
and decant off the clear for use, 

(2) 2 gal. water, 25 lb. soda crystals, 


224 lb. white arsenic. Boil till dissolved 
and add 50 gal. raw acetic acid, whirl! 
should first be heated to 120° F. (49° (_\) 
Let settle for some day* ; decant off the 
clear and add 3 qt. muriatic acid at 300 
Tw. 

Purple Assistant Liquor.—100 lb, 
potato starch, 374 gal. water, 123 gal! 
nitric acid at 60° Tw., 4 oz. black oxide 
manganese. When the reaction is over 
and the nitric acid is destroyed, add 50 
gal. pyroligneous acid. 

lied, Dark (for machine work).—6 gal. 
red liquor at 18° Tw., 12 11*. flour. 

Standard Red Liquor.—20 lb. alum 
12} lb. sugar of lead, 5 gal. boilic ! 
water. Stir till dissolved; let settle" 
and draw off the clear. 

Dark Red, for resisting a chocolate 
cover.—12 gal. resist-red liquor Ace 
below) at 1S° Tw., 24 lb. flour. Boil 
well, and when almost cold, add 12 lb. 
tin crystals. 

The resist-red liquor consists of 90 
gal. acetate of lime at 24° Tw., 272 lb. 
sulphate of alumina, 34 lb. ground 
chalk. 

Red, for resisting purple covers.— 
6 gal. resBt-red liquor at 14° Tw,, 12 
lb. hour *, boil; when nearly cold, add 
2} lb. tin crystals. 

% White figures are obtained by printing 
on some mixture like the following:— 
1 gal. lime juice, at 8°, 20°, or 30° Tw., 
1 lb. starch. Boil, and stir till dissolved. 
Where this so-called <% acid ” is printed 
in, covers and padded grounds subse¬ 
quently printed take no effect, and the 
figure remains white. Upon such whites, 
steam colours may be afterwards blocked 
in, and thus a great variety of effect is 
obtained. 

Mangani:se Bronze Style. — A 
brown ground is produced over the en¬ 
tire surface by padding in solutions of a 
salt of manganese, diying, padding in 
soda lye, first at 24° Tw. then at 12° 
Tw., rinsing in water, taking through 
bleaching lime at 2° Tw., washing 
again in water, and drying. By 
these processes, manganese peroxide 
is uniformly deposited over the fibre. 
Various colours are then printed upon 
this ground, so made up as to discharge 
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it, and become fixed in its place, the re- 
suit being designs in white, black, red, 
green, blue, yellow, &c. f on a brown 
ground, After printing, the pieces are 
hun^ up for a few hours, rinsed in a 
fiow^of water, in chalk water, then in 
pure water, and, in rase of chrome 
fellow greens, in a solution of bichro¬ 
mate ofpotash at about 40° Tw. Lastly, 
(he goods are washed and dried. As 
.specimens of the discharge colours 
printed on, the following are given 

Pink .—-1 gal. Brazil-wood liquor at 
12° T\v., 2 oz. blue stone, 2 oz. sal 
ammoniac, 2 lb. starch- Boil, and add 
8 fl, oz. pxv muriate of tin at 120° Tw. 
Mix 2 qt, of the above colour with 1 qt. 
double muriate of tin at 120° Tw. 

White. — 2 gal. water, 8 lb. light 
British gum. Boil, and add 8 lb. tartaric 
acid, 1 gal. double muriate of tin at 
120° Tw. 

Padding Style. —This is a modifi¬ 
cation of the madder style. The pieces 
are padded over with red and black 
liquor, dried in the so-called padding* 
Jlue- the pattern 5b printed od in lime- 
juice and bisulphate of potash, thickened 
generally with starch, thus removing 
the mordant from certain parts. After 
ageing, dunging, and dyeing, the design 
appears in white on a claret, scarlet, or 
purple ground. It is, of course, easy to 
convert the white design into a yellow, 
or to block in steam or pigment colours. 

Pigment Style. —The colours em¬ 
ployed in this style are insoluble pig¬ 
ments, which are fixed upon the fibre 
by various mediums, and offer the ad¬ 
vantages of solidity and permanence, 
combined with a lightness and brilliance 
equalling, in many cases, those of colours 
formed in the fibre. The pigments 
chiefly employed are ultramarine of 
various shades, from greenish-blue to a 
full blue, violet-blue, and even a reddish- 
violet; vermilion; several ochres; zinc- 
white ; certain chrome colours, such as 
chrome-yellow, chrome-green, Guignet’s 
green, Witness green, lamp-black, 
sienna, umber, &c. The vehicles or 
mediums for attaching these pigments 
to the fabric are albumen and caseine 
(often called lactarine). Blood-albumen 


may he used for all save the lightest 
and brightest colours. The pigments 
are ground up in albumen, thickened 
often with gum tragacanth, printed and 
steamed. The albumen is thus coagu¬ 
lated, and the colour is permanently at¬ 
tached to the fibre. Pigment printing is 
chiefly confined to such parts of designs as 
consist of small dots, stars, and flowers; 
more rarely to broad stripes, largo 
foliage, &c. It affords the moans of 
producing many pleasing effects which 
would not otherwise be practicable. 
Pigment colours, and other eolouis fixed 
by means of albumen, maybe discharged 
by printing in the juice of the papaw- 
tree (Carka Pupai/a), thickened with 
gum. 

Aniline Black: (1) For Yarn Print¬ 
ing.— If pint gum tragaranth water, 

pints water, D£ oz. sublimed aniline 
muriate, 2f oz. chlorate of potash. Im¬ 
mediately before use, work in 25OZ. sul¬ 
phide of copper. The colour thus made 
is printed; the pieces are dried and aged 
for 48 hours at 86° F. (30° C.) in a 
moist atmosphere. As soon as the 
colour appears of a blackish-green, the 
yarns are washed, taken tlirough weak 
bichromate of potash, then through a 
solution of soda, washed and dried. 

(2) For Machine Work.—159 oz. each 
chlorate of potash and sal ammoniac, 
150 oz. moist sulphide of copper, 360 oz. 
white starch, 180 oz. calcined starch, 
2300 oz. water. Boil, stir till cold, and 
add 317 oz. sublimed aniline salt, pre¬ 
viously dissolved in 9000 uz. cold water. 

(3) Prussiate,“34oz. chlorate of aniline, 
12 oz. prnssiate of aniline, 34 oz. water, 
12 oz. gum tragacanth water (containing 
4^ oz. per 1 j pint). This mixture may 
also be thickened with starch paste, 
both for block and machine work. The 
chlorate of aniline is prepared by dis¬ 
solving 5 oz. tartaric acid in 10 oz. 
boiling water, and, separately, 4 oz. 
chlorate of potash in 12 oz. boiling 
water. These two hot liquids are mixed 
together, 20 oz. cold water and 3 oz. 
aniline being added. After this ad¬ 
dition, the liquid takes a faint yellowish 
tinge, and stands at 9£° Tw. To obtain 
a prussiafce of aniline, treat 7 oz. yellow 
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prussiate with 3 oz, sulphuric acid, pre¬ 
viously diluted with 14 oz. water. After 
some days, the yellow colour disappears, 
and a deposit of sulphate of potash is 
formed. To 100 oz. of the solution thus 
obtained, are added 123 oz. of water 
and 20 oz. uniline. 

(4) White Discharge upon Aniline 
Slacks .-—'Thicken an acid solution of the 
permanganate of potas-li with finely- 
ground siliceous earth and China-clay, 
and block on. Take through oxalic acid 
when dry. No organic matter must bo 
Ui?eJ for thickening the permanganate. 

(5) Aniline Black, with Design in 
White, Madder Red, and Chiome 
Orange.—This process illustrates the 
manners in which aniline black may be 
combined with other colours. Fur the 
madder red, is used a mordant of red 
liquor at l-° Tw., thickened with 2£ lb. 
Hour pur gal. Cool, and add, per gal. r 
4 oz. tin crystals. For the orange, dis¬ 
solve 44 lb. nitrate of lead, 44 lb. white 
sugar of lead, in gal. water. Add 
! gal. gum Barbary water (6 lb. to the 

gul. ). For the black, mix 1 gal. of the 
colour below, just before printing, with 
£ pint sulphide of copper paste. To 
make the colour, thicken G gal. clear 
chlorate of ammonia with 3GH). British 

gum. Heat to 150° F. (6G° C.), Jet 
stand till cold, and add 4 qt. aniline oil, 
and 3 qt. best muriatic acid at 34° T\v. 
Mix well together. To make the 
chlorate of ammonia, dissolve 74 lb. tar¬ 
taric acid in 6 gal. boiling water. 
When dissolved, add gradually 3 lb. 2 oz. 
sesquiearbonate of ammonia. Now add 
8 lb. chloride of potadi, and stir till dis¬ 
solved. Let stand till cold, and filter. 
Wash the precipitated tartar (potas¬ 
sium bitartrate) with ti qt. cold water. 
This should yield G gal. clear chlorate of 
ammonia solution. For the sulphide of 
copper, take 2 lb. 2 oz. flowers of sul¬ 
phur, 11} lb. caustic soda lye (70° Tw.). 
Stir well till dissolved, without heat; 
add it to 10 lb, blue-stone, dissolved in. 
20 gal. boiling water. Wash till 
neutral to test-paper, and filter till the 
bulk of the paste is reduced to 1 gal. 

Print the above black, Ted, and orange 
colours, and hang in a room at 70° F. 


(21 D C.) with about 8° to 9° F. difference 
between the wet- and dry-bulb the/ 
mometers. Age till blark, and rJ 
through ammonia gas. Hang in a co,jl 
loom tin- a few hours, and pass through 
the following solution at 160° p 
(71° C.):—11 lb. sulphate of soda, 1 02 ‘ 
phosphate nf soda, 1 gal. water. Wash 
aud give a second dungin'' for 05 
minutes at 130° F. (ft4° 0.) In 100 ga] 
water, 2 lb. sulphate of soda, 1 c 
phosphate of soda, and 4 qt, solid cowl 
dung. Wash, and dye with 1J lb. mad. 
dcr, or a proportionate quantity of 
alizarine, per piece. Wash, passthrough 
chloride of lime at 1° Tw., then steam 
and wash. Dry, and steam for | hour 
at 2 lb. pressure. Wet out, soap-wash 
and pass through weak sours (1 part oil 
of vitriol at 170° Tw., to lt)00 water! 
at 60° F. (15° C.) for t> minutes. Wash, 
and pass through chloride of lime, as 
before. Wash, dry, ami raise orange in 
the usual nay, iirsL in bichromate alone 
and then in bichromate and lime at 
212° F. (100° C.). Wash well, and 
pass through chloride of lime, as before. 
Wash and dry. 

(15) Dissolve to 1J oz. chlorate of soda 
in 17 il. oz. water, and thicken ns usual. 
In another vessel, thicken 17 fl. oz. 
water, and stir in 2j oz. muriate of ani¬ 
line, with 14 gr. chloride of vanadium. 
Equal measures of these two solutions 
are raised, and printed at once. Age at 
a low temperature, as long as chlorine 
is given off, and raise the temperature 
till perfectly dry. Lastly, pass through 
a solution of bichromate of potash, 
wash, and dry. 

(7) The cerium aniline black, of 
■Terens, is obtained by mixing 75 gr. 
bisulphate of cerous oxide with oz. 
muriate of aniline, thickened us usual. 
The shade, after printing, appeal's a 
a light green, but after ageing for 
24 hours at 77° F. (25° C!.)—G8° F. 
(20° O.) by the wet-bulb thermometer 
—it turns to a dark-green, and, after 
soaping and taking through an alkaline 
beck, it comes np a fine black. 

Plate Style. —This is a modification 
of the madder style. For a ‘‘ plate pur¬ 
ple,” a purple is printed on, and an 
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ii 3 ,.|J ” ai described, and the whole is 
covered over with a lighter purple. 
The nieces are then aged in the normal 
manner j fly-dunged at 170° K. (77° 
0.); and dunged a second time at 165° 
C\). They are next washed and 
dyed, raising the temperature in 2 hours 
to 175° y. (7U° tl), w liich heat is kept 
up for b hour. Wash, and soap, taking 
t Jb. snap for ft pieces of 30 yd. each, 
boilin'^ for *30 minutes. Wash, and take 
for o^ivunutes through a beck of 5u0 
gab water, with J gal. solution of 
chloride of lime at 8° T\v. Ihuse ; boil 
fur 4 hour with 1 lb. soap per 5 pieces j 
wash; chlore again for b minutes; wring 
in 1 gab bleaching liquor at b° Tw., in 
onJv 2Uu gal. water, along with 2 lb. 
soda ash at 1G0° F. (71° C.). 

liKSEUVB Style. —This is another 
modification of madder - work. Acid 
reserves, consisting of lime-juice and 
caustic nuila, are printed on the pieces; 
next, the ordinary“ colours ” for madder 
reds, purples, cliocolates, & c., are 
printed; and the goods, after the -usual 
operations of ageing and dunging, are 
dyed. In the white portions reserved, 
steam or pigment colours maybe blocked 
in. 


Spirit Colour Style, or Applica¬ 
tion Colours. —The colours employed 
in this style contain so large a propor¬ 
tion of acid mordants, chiefly the 
chlorides of tin (or, as they are techni¬ 
cally called, “spirits”), that, steaming 
would be impracticable. After printing, 
the goods are carefully dried, aged for a 
few hours, rinsed, washed with cold 
water, and are then ready for drying off. 
The colours are bright, but, as a rule, 
not enduring; and the cloth is often 
weakened bv the action of the strong 
mordants. The colours bear a consider¬ 
able resemblance to those employed in 
the steam style. The following are 
examples:—■ 

Mock Blue .—1 gal. water, 1 lb. yellow 
prussiate, 6 oz. alum, 20 oz. starch. 
Boil, and after letting cool down, to 
110° F, (4-3° C.), add 15 oz. nitrate of 
iron at 80° Tw., and 15 oz. oxymuriate 
of tin at 120° Tw. 

Brown .—-1 gal. berry liquor at 80° Tw., 


2 lb. light British gum. Boil, and add 

1 lb. tin crystals, and 2 qt. each of the 
pink and purple colours given below. 

Chocolate ,—3 qt. sapnn liquor at 8° 
Tw., 2 qt. logwood liquor at 10° Tw., I 
qt. bark liquor at 13° Tw., 3 lb. starch. 
Boil; when cooled down to llo° F. 
(48° (j.), add further 1 piut oxvinuriate 
of tin at 100° Tw., 4 pint nitrate of 
copper at 80° Tw., and" 1 pint olive oil. 

Orecn .—Mix the blue and yellow 
colours here given, according to shade. 

Fink. —(1) 1 gal. sapan liquor at 
14° Tw., 4 lb. sal ammoniac, 1 gal, gum 
water at G lb. per gal., 1 pint oxy¬ 
muriate of tin at 120° Tw. 

(2) Special, for blocking in madder 
work.—4£ gal. sapan liquor at 10° Tw,, 
9 lb. pink salt (J.e, double chloride of tin 
and ammonium), 3 lb, sal ammoniac, 

2 lb. blue-stone, oz. oxalic add, 1 pint 
water 44 gal. gum Senegal water (G lb. 
per gal.), U qt. oxymuriate of tin at 
120° Tw, 

Purple.— 1 gal. logwood liquor at 8° 
Tw., 1 gal water, 1U oz. copperas, 2 lb. 
starch. Boil, and add 1 pint proto- 
chloride of iron at 80° Tw., 1 pint oxy* 
muviato of tiu at 120° Tw. 

Red.- -3 gal. sapan liquor at 4° Tw., 
1 lb. sal ammoniac, 1 lb. verdigris, 44 
lb. starch. Boil, and add when cold, 
5 lb. pink salt, 1 lb. oxalic acid. 

Yellow .—1 gal. berry liquor at 10° 
Tw,, 8 oz. alum, 1 lb. starch. Boil, and 
add 1 pint double muriate of tin at 
120° Tw. 

Such of the coal-tar colours as can 
bear the presence of acids, e. g. acid 
rubine, may, if desired, be applied iu 
spirit styles. 

S’Ixam Colours. —This style includes 
the processes by which the aniline co¬ 
lours in the majority of cases are fixed 
upon cotton goods, and, in addition, the 
topical application of the artificial ali¬ 
zarine colours ; also printing upon wool¬ 
len, worsted, and silk tissues, as well as 
upon mixed fabrics, such as delaines, 
coburgs, &c. The aim of steaming is to 
get a moist heat, both the temperature 
and the degree of moisture being care¬ 
fully regulated, according to the class 
of the goods, the nature of the colours, 
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&c. In some cases, the pieces after 
printing are exposed to the air, at com* 
mun temperatures, for 12 to 24 hours 
before steaming; whilst in others, they 
are steamed immediately. Sometimes, 
the goods are steamed for a time, taken 
out to air, and steamed again; whilst 
on other occasions, the steaming is con¬ 
ducted for the necessary time without 
interruption. The temperature, the 
pressure, and the degree of moisture, 
vary greatly, some printers using very 
dry, and others very moist, steam. 

Before the colours are printed on, the 
calicoes are generally “prepared” by 
the following process:—The pieces are 
padded in a solution of staunate of soda, 
commonly known as “ alkaline preparing 
salts,” at 10° Tw\, in a machine fitted 
with wooden rollers. The padding is 
generally done twice, and in the mean¬ 
time, the pieces are allowed to remain 
wet for about 1 hour; next they pass 
through sours (i.e. dilute sulphuric acid 
at 1£° to 3°Tw.), then into pure water, 
and are washed, so that no free sulphuric 
acid may remain upon them; but the 
washing must not be so severe as to 
remove the oxide of tin which has been 
deposited upon the fibre. The pieces 
are then drained in the centrifugal 
machine, carefully dried at a gentle 
steam-heat, and are ready for printing. 
For heavy shades, the strength of the 
solution of staunate may be raised to 
24° Tw. j the pieces are left to lie wet 
for 2 hours, and are then taken through 
sours at 6° Tw., washed, and drained in 
the centrifugal. All these operations 
are repeated once more in the same 
order, and the goods are then dried. 
Care must of course be taken to keep 
the sours up to the same point of acidity. 
Without attention to this point, they 
become rapidly weakened, and the fixa¬ 
tion of the tin being thus rendered irre¬ 
gular, the colour subsequently produced 
will be uneven. Preparation with stan- 
nate of soda is useful for calico, and is in 
general absolutely necessary for worsted 
stuffs, and mixed goods. 

The following are examples of steam 
colours:— 

Amber.^15 lb. gum substitute, J pint 


neutral olive oil, 3 gal. bark W J? 
at 12° Tw., 2^ pints sapan liquor at fe 3 
Tw., 3 qt. red liquor at 16° Tw. H-df 
boil, and add G 02. tin crystal? pjj. 
viously dissolved in 2 pints of the Vl 
liquor. Mix, and add f s pint 0 *t. 
muriate of tin at 120° Tw. Mix well 
and strain as fine as possible. ' ’ 

Blacks: (1) Machine work.—1 gal 
logwood liquor at 13°Tw., 1J lb. starch- 
boil, and add, whilst s-till hot, 5 oz! 
copperas; stir thoroughly, and when 
the mixture has grown almost cold, a-ll 
2 oz. gallipuli oil, and 10 oz. nitrate of 
irun, well neutralized. 

(2) 1 gal. logwood liquor 12° Tw. 

1 qt. gall liquor 9° Tw., 1 qt. niur’ 
dant, 2 lb. dour, 6 oz. starch, p, ir 
the mordant, mix 1 qt. acetic acid, U 
qt. acetate of copper, 1J qt. black 
liquor 24° Tw., 1 qt. red liquor 20° Tw. 

(o) Tor Calico.—Dissolve in water 5 
lb. 7 oz. solid French extract of logwood, 
and allow the liquor to settle. Dissolve 
separately in water 17J oz. gum traga. 
cauth. Mix the two solutions, and hull. 
Foil out 2 lb. 3 oz. gall-nuts in water, 
and add the decoction to the above, 
making up to 174 pints. Let coul, and 
stir in 2 lb. 3 oz. nitrate of iron at 304° 
Tw., aud the same weight of black 
liquor at 26j° Tw. Print, and hang up 
for 2 days, or preferably for a few hours ; 
steam well, and wash. 

(4) For printing Cotton Yarns.—Dis¬ 
solve in water 5 lb. 7 oz. solid French 
extract of logwood, and 17J oz. gmn tra- 
gacanth. Make upThe mixed solution to 
21 pints, in which dissolve 44 oz. extract 
of hark. Let cool, and stir into the 
mixture 2 lb. 3 oz. black liquor at 304° 
Tw., and 17 oz. nitrate of iron at 93° 
Tw. Print, hang up for 2 days, steam, 
and wash. If a very blue tone is re¬ 
quired, the nitrate Df iron is left out. 

Blues: (1) Dark, for cylinder work,— 
7 gal. water, 11 lb. starch, 2f lh. sal 
ammoniac; hoil, and add, while hot, 
12 lh. yellow prussiate, ground, 6 lb. 
red prussiate, 6 lb. tartaric acid. When 
nearly cold, add 1 lb. sulphuric acid at 
full strength, 2 lb. oxalic acid (pre¬ 
viously dissolved in 2 lb. hot water), 6 
gal. tin pulp. Tin pulp is prepared as 
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fullowsThe strongest double muriate 
oftin, a saturated solution of the proto- 
chloride of tin (stannous chloride), is 
nused. up with as, much solution of yel- 
]uw pru»iote as will throw down all 
the tin as a ferrocyanide. Wash in 
water by decantation, and drain on a 
idter till it becomes a stitf paste. 

(‘J) Aniline.—35 fl. oz. red liquor at 
£ni- Tw m 33 ll. oz. bisulphite of soda at 
0C4' Tvr., 34 pints strong gum water, 
IlT oz. aniline blue (iSchlumberger, 
Brussels). The colour, when ready, is 
printed at once. The calico may either 
be printed without any preparation, or 
it mar be padded in a soap-lye con¬ 
taining 1 oz. curd-soap per pint, and 
dried. After printing, steam for lj 
hour. Wash, take through lukewarm 
soap-lye. and sour in weak muriatic 
acid. v Wash and dry. 

(3) Prussian blue for shawls, See .— 
Boil up 10 oz. starch to a uniform paste 
with 7 pints water : stir into it 24 lb. 
yellowprussiate, 14 ll». red prussiate,7 lb. 
tin pulp, 4 lb. tartaric acid, J lb. oxalic 
acid, 54 pints water, and 1 oz. sulphuric 
acid. 

Ilmrns: (1) Catechu.—Boil 4 lb. 
catechu in water; let settle, nud strain 
otFthc clear. The liquor thus obtained 
is mixed with 1 lb. red liquor at 8|° 
Tw.; and thickened with f lb. gura 
tragacanth. 

(2) Dark.—6 lb. starch gum, 9 lb. 
satin gum, 2 pints olive oil, 16jj qt. red 
liquor at 17° Tw., 6 pints acetic acid at 
7°Tw., 4 gal. catechu liquor, 4 lb. sal 
ammoniac, 4 qt. sapnn liquor at 8° Tw., 
4 qt. logwood liquor at 10° Tw., 1 qt. 
acetate of copper, 1 qt. nitrate of copper 
at 86° Tw. Boil well, and strain. 

(3) Bimas.—336 oz. extract of bimas 
at Tw., 56 oz. acetic acid at ll£° 
Tw,, 56 oz. cubic catechu, 14 oz. sal 
ammoniac, 10 oz. verdigris. Thicken 
with 200 oz. gum nrabic. 

(4) Berry.—1£ gal. berry liquoT at 
20° Tw., 14 gal. Brazil wood liquor at 8° 
Tw., 3 lb. alum, f gal. lavender liquor, 
14 gal. gum senega! water at 6 lb. to the 
gal., lb. nitrate of copper at 100° 
Tw. 

(5) Standard.—3£ gal. bark liquor 


12° Tw., 3£ qt. sapan liquor 12° Tw,, 
1£ qt. logwood liquor 12° Tw., 3 gal. 
gum substitute water 8 lh. to the gal., 
34 lb. alum, 2 oz. chloride of potash, 5 
oz. red prussiate. Light brown* are 
obtained by letting this standard down 
with gum water. 

(6) 3*gal. bark liquor 1*2° Tw., 3 gal. 
berry liquor 12° Tw., 2 gal. logwood 
liquor 12° Tw., 2 gal. sapan liquor 10° 
Tw., 48 lb. British yum. Boil, and add 
3 IL. alum, 2 lb. sal ammoniac, 2 lb. sul¬ 
phate of copper (blue-stone), 2 pints 
nitrate of copper 8° Tw., 3 gal. lilac 
standard. To prepare the lilac standard, 
take 41b. gum Senegal, 8 oz.reil prussiate 
of potash, 12 oz. alum, 1 oz. oxalic acid, 
2 oz. binoxalate ofpotash (salt of sorrel). 
Dissolve in I gal. logwood liquor 20° 
Tw., previously heated to 173° F. (79° 
C\). 

(7) 1 gal. berry liquor 3°Tw., | pint 
logwood liquor 8° Tw., £ gal. peach- 
wood liquor 8° Tw., 24 oz. solid nitrate 
of copper, 24 oz. alum. Thicken no 
cording to shade with gum Senegal 
water. 

Buff .—1 gal. bark liquor 10° Tw., 3 
gal. madder liquor, 4 gal. red liquor 14° 
Tw., 7 lb. starch. Boil, mid add 2 oz. 
crystals of tin. 

Chocolates : (1) Cylinder work.—2 
gal.sapan liquor l2°Tw., 3 gal. logwood 
liquor 12° Tw*., 4 gal. bark liquor 12° 
Tw., 1 gal. nitrate of alumina, 4 gal. 
water, 17 lb. starch. Boil, and add 2£ 
Jb. red prussiate of potash, 8 oz. chloride 
of potash. To prepare the nitrate of 
alumina, take 4 gal. boiling water, 12 lb. 
crystal nitrate of lead, 12 lb. alum, 2£ 
lb. carbonate of soda crystals. Stir till 
perfectly dissolved, let settle, and decant 
the clear. 

(2) Alizarine.—2 lb. Alizarine paste 
15 per cent. 2*4 gal. thickening, lb. 
nitrate of alumina 26f° Tw., £ lb. 
acetate of alumina 18f°Tw., | lb. red 
prussiate of potash in hot water, 1 lb. 
acetate of lime 26|° Tw. In order to 
obtain a yellowish chocolate, add, for 
each quart, 1 oz. extract of bark at 30£° 
Tw. This chocolate may also be pre¬ 
pared from stale red colours by adding 
to them, for each quart, to 1 oz. red 
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prussiate of potash dissolved in hot 
water. 

(3) Chromium.—Take 70 fl. oz. Per- 
noil’s extract of madder in paste, 70 ti. 
uz. acetic acid at 9}°Tw., and 105 fl. oz. 
acetate of chromium at -51° Tw. Mix 
well, print, and steam. In place of 
Pernod’s extract, a proportionally smal¬ 
ler quantity of alizarine may be used. 

(4-) 12 qt. sap an liquor at *2° 'IV., 3 
qt. nitrate of alumina, 6 qt. logwood 
liquor at 12° Tw., d oz. yellow prussiate, 

6 oz. red prussiate, 9 lb. chlorate of 
potash. 

Cinnamon .—1 qt. cochineal liquor at 
8° Tw., 1 qt. logwood liquor at 8° Tw, 
1 qt. berry liquor at 10 3 Tw., 0 oz. 
alum, 4 oz. cream of tartar, £ lb. starch. 
Boil, and while still warm, add 3 uz. tin 
crystals. 

Drab, —(1) 2 gal. lavender liquor, 2 
gal. blue standard. 2 qt. bark liquor 8° 
Tw., 20 to 35 gal. gum water. To make 
the blue standard, take 2 gal. water, 4 lb. 
yellow prus-iate, g lb. alum, lb. sul¬ 
phuric acid 170° Tw. 

(2) Dark.—1 qt. berry liquor at 12° 
Tw., 7 lb. gum substitute. Boil, cool, 
and add 24 oz. alum, 16 oz. copperas, 1 
qt. logwood liquor at 2° Tw., 1 qt. 
cochineal liquor at 3°Tw. 

Greens: (l) 7 pints berry liquor at 
11$° Tw., lj pint red liquor at 11£° 
Tw., 7 pints blue mixture. When cold, 
add 8J oz. solution of chloride of tin at 
113^° Tw., 20 oz. white starch. Steam 
twice fox* 20 minutes each time; wash, 
dry, and finish with 350 pints cold 
water, 83 lb. white starch, and 4 lb. 6 oz. 
steariue. To make the blue mixture, 
dissolve 22 lb. yellow prussiate, 3^ lb. 
tartaric acid, and 3^ lb. oxalic acid in 
874 pints boiling water. 

(2) CVruleine.—174 qt, gum water, 

7 qt. cau'uleine, If pint bisulphite of 
soda. To be added on using, pints 
acetate of chrome at 26|° Tw. 

(3) Bark..—2 J lb. starch, 14 gal. bark 
liquor at 16° Tw. Boil, and add 9 oz. 
alum, 14 oz. oxalic acid, 8 oz. tin 
crystals. When half cold, add 1 lb. 14 
oz. tartaric add, 3 lb. 6 oz. yellow 
prussiate, 14 pint tin pulp, ~ pint olive 
oil. After steaming, pass through 


chrome liquor at 4£° Tw. 

clear water, and dry. u 

(4) Aloe.,—Chrysammidc (the r,'r 
duct of chrysammic acid on treating 
with ammonia), thickened aueurdm-T 
shade with gum water. After steaiau,- 
this colour comes up a rich mu»s 
which is not affected by boilino- wai^r’ 
nor by the madder baths, and. Is Cjpihlj 
consequently of a variety of useful an. 
plications. Thus an aloes green grouui 
may be obtained; iron and alum mir- 
dants may be printed on, and the p lc ! ( , a 
may be dyed with alizarine, giving rt j 
purple, chocolate, and black figures on a 
green ground. 

(5) For blotch grounds.—4 gal. biff- 
liquor at 10° Tw. boiled up with 0 )Jj. 
starch. Add 2J lb. alum, 3 lb. tartaric 
acid, 6 ll>. yellow prussiate of potash 
12 oz. oxalic acid, and J gal. tin pulp! 
After printing, take through a weak 
bath of bichromate of potash, to raise 
the colour. 

(G) For block work.—14 lb. yellow 
prussiate, dissolved in 3 gal. very hot 
water. Mix meantime, in another vessel, 
1 gal. water, J gal. double murioto of 
tin at 12u° Tw., and 5 gal. gum Senegal 
water at G lb, per gal. Now mix these 
two liquids by pouring them repeatedly 
backwards and forwards, and stirring 
thoroughly. When perfectly mixeil,add 
G gal. berry liquor at 10° Tw., 5 lb. 
tartaric acid, 1} lb. oxalic acid, pre¬ 
viously dissolved in 24 gal. water, lh qt. 
acetic acid, -A. pint extract of indigo, 

Greys : (1) Aniline for Calico.—Dis¬ 
solve 21A oz. chlorate of potash in 6 pints 
boiling water. When cold, add 11| 
pints gum water, 10J oz. sal ammoniac, 
3J lb. chromo-tartrate of potash at 
49° Tw., 64 oz. aniline, and 2 lb. 8} oz. 
tartaric acid. Print on, age for 48 hours 
at 89° F. (32° C.), and wash for 1 hour. 
Lighter shades are produced by increas¬ 
ing the gum. This grey gives a fine 
ground, anrl can be submitted to all the 
operations necessary for alizarine reds, 
except passing through a salt of till. 
To prepare the chromo-tartrate of pot¬ 
ash, 334 oz. bichrome are dissolved in 
5J pints boiling water. When it has 
cooled down to 110° F. (43° C.), add 
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CTaduai)}' 3 11). 2N oz. tartaric acid in 
tns powder, avoiding a rise of the tem- 

^^Uranium Madder.—Add together 
-D fextract of madder in paste, 
7 m fl. 02 . acetic acid at 94° Tw., and 
^5 ii. c z. acetate of uranium at 14° Tw. 

laicnJer .—4 gal. lavender liquid, 4 
„ a l. blue standard, 24 to 48 gal. gum 
water. The lavender liquid is prepared 
by mixing 2 gal. red liquor at 18° Tw. 
with ti lb. ground logwood. Steep for 
48 hoars, and strain off the clear. A 
stronger quality is made from 10 lb. 
IrTffnod with the same quantity of red 
liquor. For blue standard, take 1 gal. 
water, J Jb, oxalic acid, 44 oz. yellow 
prussiate, 23 oz. gum substitute. 

* lilac.—6 gal. pink standard, 2 gal. 
purple standard, 20 lb. gum substitute. 
For pink standard, mix 4 gal. cochineal 
liquor at 6° Tw., 2 lb. alum, 2 lb. cream 
of tartar, 4 lb. oxalic acid. For purple 
standard, 2 gal. logwood liquor at 12° 
Tw., 12 oz. alum, 8 oz. red prussiate, 
ani 4 oz. uialic acid. 

Orange .—Mix 9 lb. 13 oz. saturn red 
(Baden Aniline and Soda Go.), 7 ±1. oz. 
glycerine-arsenic, 44 fl. oz. water, 104 
pints blood-albumen thickening, 3} pints 
gum water. The gum water is made 
by dissolving 21J oz. gum Senegal in 
l| pint-i water. For the glycerine- 
arsenic, dissolve 2 lb. oz. arsenious 
acid in 174 pints glycerine at 36° Tw., 
and concentrate to 100° Tw. To make 
the blood-albumen thickening, dissolve 
13 lb. 2 oz. blood-albumen at a gentle 
heat in 16 pints water, 7 fl. oz. caustic 
ammonia at 10 per cent., and 84 fl. oz. 
oil of turpentine. Print, dry, steam, 
and wash. 

Finks: (t) Sap an-wood.—1 gal. sapan 
liquor at 3° Tw., 1 lb. pink salt, £ lb. 
sal ammoniac, 1 oz. oxalic acid, 1 oz, 
blue-stone, 1 gal, thick gum water. 

(2) Standard (Cochineal). — 4 gal. 
cochineal liquor afc 6° Tw., 2 lb. alum, 
2 lb. bitartrate of potash (cream of 
tartar), 4 lb. oxalic acid, 4 gal. thick 
gum senega! water. 

(3) Mixed.—5 gal. snpan liquor at 
8° Tw., 1 gal. cochineal liquor afc 8° Tw., 
I lb. nitrate of alumina, 3 lb. alum, 


2 oz. oxalic acid, 8 oz. chlorate of potash. 
When these ingredients are perfectly 
mixed up, add 12 gal. gum water. 

(4) Cochineal. — 1 gal. cochineal 
liquor, 8° Tw., 20 oz. starch. Boil a 
little, and add 3 oz. oxalic acid. Dis¬ 
solve, strain, print, steam for minutes 
at 3 lb. pressure; let lie for a night,and 
run through very weak alum-water. 

Purples: (1) Alizarine.—1-*- lb. aliza¬ 
rine paste, 15 per cent., 24 gal. thickening 
fur purple, i lb. pyrolignite of iron, 
17° Tw , £ lb. acetate of lime, 23£°Tw. 
After printing, the pieces are steamed 
for 1 to 2 hours afc a pressure of £ atmos., 
and then aged l’ur 24 to 36 hours. The 
steam should he very moist. The pieces 
are gathered on rollers, and rinsed for 
ltol| hour through the following baths, 
heated to 122° to 140° F.(50° to 60° 
C.) :—250 gal. water, 40 lb. chalk, 10 lb. 
avseniate of soda. Wash, soap for £ hour 
in a lath containing 3 lb, soap to 10 
pieces of 5u yd. each, heated to 140° to 
100° F. (00° to 71° C). Wash ; dry ; if 
needful, give another light soaping. 
The best results are obtained by steam¬ 
ing perfectly dry pieces with wet steam. 
The thickening for purples, above men¬ 
tioned, consists of 12 lb. wheat starch, 
44 gal. water, 2£ gal. tragacanth muci¬ 
lage, 3 qt. acetic acid, 11*2° Tw., 2 lb. 
olive oil. 

It is to be remarked that alizarine 
shades, when obtained by dyeing upon 
mordants previously printed upon the 
fibre, are mure beautiful, more trans¬ 
parent, faster, and more economical 
than when fixed by steaming. Hence 
alizarine colours ought not tu be applied 
by steaming, except when it is abso¬ 
lutely necessary, i.e. when blues, greens, 
yellows, oranges, catechu, browns, greys, 
mauves, &c., have to be associated with 
alizarine reds and purples. 

(2) Logwood.—14 gal, logwood liquor 
at 16° Tw., 14 gal, red liquor at 20° 
Tw., 1 oz. carbonate of soda, 5 oz, cry¬ 
stal soda, 5 oz. red prussiate, f lb, oxalic 
acid, 10 lb. gum Senegal. Boil, cool, 
and strain. 

Pcds or Poses: (1) Magenta,—J oz. 
magenta crystals, dj oz. acetic acid, 

3 oz. water. Dissolve at a boil. Mean- 
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time mix for thickening 174 fl. oz, red 
liquor at 2l|° Tw\, 17J fl. oz. water, 
and 12 oz. dextrine. Boil, cool, and 
mix with 4J oz. thick gum water. 

(•2) ^ to j oz. magenta crystals, \ lb. 
alcohol, 10 oz. boiling water. Dissolve, 
and add % oz. oxalic acid. Thickening:— 
17£ oz. thick gum water, IS oz. decoc¬ 
tion of galls at llJ°Tw„ 9 oz. acetic 
acid. Mix, and add to the red ; and 
stir in further 174 oz. thin gum water. 

(3) pint red liquor at 14° Tw., 

oz, arsenite of soda, and A oz. magenta. 

Steam for 1 hour, soap, and wash in 
pure water. This process is applicable 
also to other aniline colours. 

(4) Aniline Rose.—35 oz. water, 6 oz. 
starch, 35 fl. oz. red liquor. Dissolve, 
and stir in 74 oz. roseine carmine (Baden 
Aniline Works). 

(5) SallVnninc for Calico.—Mix 4 pint 
saffranine paste with. 10 pints of the 
subjoined thickening :—1 gal. acetate 
of alumina (red liquor) standard, 1 gal. 
water, and 2 lb. starch. Boil, cool, and 
add 1 pint arsenic and glycerine stan¬ 
dard. The acetate of alumina standard 
is made with 1 gal. boiling water, and 
2J lb. alum. Dissolve, and add 3 lb. 
white acetate of lead. Dissolve, let 
settle, and use the clear. The arsenic- 
glycerine standard is composed of 1 gal. 
white glycerine, 4 lb. arsenious acid; 
boil till dissolved, and filter. Print the 
colour on, and steam for £ hour. 

(6) Dissolve £ oz. saffranine in 34 oz. 
hot water. Make prepared thickening : 
2 lb. 3 oz. acetate of alumina at 2I5 0 Tw., 
17} oz. arsenite of soda at 98° Tw., 
1 lb. 10 oz. acetic acid. Mix; dissolve 
separately 2 lb. 3 oz. soda, and the same 
weight of white arsenic in 2A pints of 
water. Mix all together, and 3 lb, 4 oz. 
gum water at 2 lb. 3 oz. peT 1| pint. 
Take 5 lb. 74 oz. of the thickened, and 
13b. 1} oz. solution of saffranine. Steam 
as in the former process. This colour 
is applicable for mixed goods. 

(7) Eosine,—Print with a thickened 
solution of eosine ; steam, and pass into 
a bath of acetate of lead. 

(8) Anirnalize with albumen, and dye 
in solution of eosine. 

(9) Thicken a solution of eosine with 


white starch, or gum tragacanth« 4 ., 
arsenite of alumina (i. e.' mixtur’e 
arsenite of soda and red liquor as 
under saffranine), Print upon 
prepared with tin ; steam, and wa*h 

(10) Mix a solution of eosine' 
acetate of lead, acetate of tin, or 
liquor thickened. Print upon cal 
prepared with tin or oiled ; steam ri 
wash. Upon oiled calico the shales ar* 
bluish. 

(11) Prepare the calico with ai>lnti- a 

of glue; print on a mixture of ern;r, 
with 3 times its weight of tnnnm. 
steam, and wash, ’ 

(12) Grain Ponceau,—Boil 174 
cochineal in 10} pints water, Boilr.y 
the residue again in water; mii tfcl 
decoctions, aDd evaporate down to loi 
pints; let cool, and settle. In the rh-ar 
liquid, dissolve 3} oz. oxalic acid, 31 M 
white starch, and 4a oz, white glut! 
Print, steam at 190° F, (83° C',), ati 
rinse. 

(13) Grain Red for Mixed Silk ar.i 
Cotton Goods.—Mix 1 oz. extract rf 
cochineal at 6-8° Tw. (for heavy shal,-. 
this may he doubled), with the same, 
quantity of berry liquor at the same® 
strength. Thicken with 17} oz. gum 
tragacanth; boil, stir till cold; dissolve 
In the liquid, 8} oz. oxalic acid, aid 
3} oz. tin crystals. Make up to 17} 
pints. Print, dry, hang up for 24hours, 
steam fur 1 hour at 212° F. (100° C ,), f 
and pinse. 

(14) Alizarine Red for Grounds,— 
lb. alizarine paste, 15 per cent, (if 

10 per cent. 2 lb.); 1 qt. acetic acid at 
8 , 2°Tw. 1 2 qt. water, lb. olive oil, 
§ lb. acetate of lime at 14° Tw., 1 lb. 
wheat starch. Boil the whole, stir 
well till cold, and add f- lb. acetate of 
alumina. 

(15) Ditto for Mille Fleurs.—5} lb. 
alizarine paste, 15 per cent.; 10 qt. 
thickening for reds, ib. nitrate of 
alumina at 21f° Tw., 1} lb. acetate of 
alumina at 17° Tw., -} lb. acetate of lime 
at 23§° Tw. 

(16) Ditto for very deep Reds.—6} lb. 
alizarine paste, 15 per cent.; 10 qt 
thickening for reds, ■} lb. nitrate of 
alumina at 21|°'Tw., 1} lb. acetate of 
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alar.iir.1 at 17° Tw., 1 lb. acetate of lime 
\* Tw. 

" (17) Tied without Olire Oil.—5?- lb. 
air-rine paste, 15 per cent.; Si : lb. 
i;rtic acid at 11 '2° Tw., 8J lb. flour, 
• r, water. Lioil to a paste, stir till 
julfand then add 5$ oz. acetate of liine 
atVl4° Tw., 2 lb. nitrate of alumina at 
" 13 5 " r iv. 5 lb. hyposulphite of lime at 
jum1°Tw. 

(13) Tied and Pink.—31 lb. alizarine 
jaste, 15 per cent.; 8 qt. thickening for 
Jj], 1 ]b. acetate of alumina, 17° Tw.; 
111.acetate of lime,23$° Tw. For pink, 
o,ii 2 to 3 times its weight of thicken¬ 


ing £>r red. 

"if a dark-red design is to he covered 
; lighter red, the dark-red is first 
steamed’fur 1 huur. After printing the 
second colour, it is again steamed fur 1 
hour, an-l hung up for 24 hours. The 
pieces are then taken through either of 
the two following baths (a) 250 gal. 
water, GO lb. chalk, 3 lb. tin crystals. 
(0) 250 gal. water, 40 lb. chalk, 10 lb. 
arrfmate of soda. The baths are heated 
to 122° to 143° F. (50°to 62° C\), and the 
pas-age lasts for 1 to 14 minute. Wash 
and rinse iu the following soap becks, 
each warmer than the former, and pre¬ 
pared as follows (for 10 pieces of about 
jii) yd. each):—First beck : 3 lb. soap, 
r lb. tin crystals ; heat 122° F. (50° C.) ; 

, time, 3 hour. Second beck: 3 lb. soap ; 
"heat, 167° F. (75° C.) ; time, J hour. 
Third beck: 3 lb. soap ; heat, 1 (17° to 
177° F. (75° to 80° C.); time, J hour. 
After each soap bath, the pieces are well 


nashed. 

The thickenings and mordants here 
mentioned, are prepared as follows :—- 
Thickenings for reds, No. 1.—12 lb. 
wheat starch, 7 gal. water, 1 gal. acetic 
acid, 8 • 2° Tw., 2$ gal. tragacanth solu¬ 
tion (2 or. perqt.), 3 lb. olive oil, which 
must be thoroughly incorporated with 
the mass. Stir till perfectly cold. No, 2, 
—12 lb. wheat starch, 44 gal. water, 
4( gal, acetic acid, 8 • 2° Tw., 3 lb. olive 
oil. 

Nitrate of Alumina Mordant.—20 lb, 
nitrate of lead, 20 lb. alum., 5 gai. 
boiling water. Let the sulphate of lead 
settle, and draw off the clear. If the 


nitrate of alumina is used instead of the 
acetate, it causes the red to turn more 
to a scarlet; but it requires the use of 
a little more acetate of lime than acetate 
of alumina. 

Acetate of Alumina Mordants.—Dis¬ 
solve first 68 lb. alum in 100 gal. water, 
and precipitate by adding a solution of 
62 lb, soda crystals in 150 gal. water. 
This precipitate, which is a basic sul¬ 
phate of alumina, is washed 3 times by 
decantation. It is then thrown on a 
filter, let drain, and pressed. Of the 
paste thus obtained, 3U lb. are placed 
in 6 qt. acetic acid at 11*2° Tw., and 
heated to 90° F. (32° 0.), till complete 
solution has taken place. It is then 
filtered, and diluted with water to the 
strength required. As a general rule, 
100 parts alizarine paste at 15 per cent, 
require 30 acetate alumina at 17° Tw. 

Acetate of Lime Mordant.—The solu¬ 
tion of acetate of lime at 32$° Tw. 
contains about 25 per cent, of the salt. 
For a neutral well-washed paste, at 
15 per cent., nbout 15 per cent, of its 
weight of acetate of lime is used. 

Alizarine rcils produced by printing 
are never quite so beautiful as the corre¬ 
sponding shades obtained by dyeing 
upon mordants according to the madder 
style. 

T'iofcfs; (1) Galleine.—35 qt. gallcine 
paste, 17$ qt. gum water, 1} qt. acetate 
of chrome at 20 j° Tw, Print and steam. 

(2) Hofmann’s. — Mix the dissolved 
and filtered colour with red liquor, and 
with a solution of arsenious acid in gly¬ 
cerine. Thicken with gum and starch. 
Steam for 1 hour, and soap gently. 

(3) Aniline. — -} oz. Hofmann's or 
Perkin’s violet, 134 oz. hot alcohol. 
(There are now violets perfectly soluble 
in water). Dissolve, filter, and add 
immediately 14 oz. tannin, J oz. oxalic 
acid. Let coni, and meantime mix 24 lli. 
thick gum water, 18 oz. water, 18 oz. 
acetic acid. Stir up well, and add to 
the above solution of colour, Print and 
steam. 

(4) 17$ oz. pure tannin arc dissolved 
in 13J pints gum water, and an amount 
of aniline violet is added according to the 
required shade. Print, steam, enter the 
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pieces at 135° to 180° 1'. (57° to 82° (J.) 
into a bath of tartar emetic, contain¬ 
ing 4 oz. of this suit per 1} pint; wash 
and dry. Or the pattern may be printed 
on with n thickened solution of tannin, 
ranging from J oz. per 1J pint for pale, 
to 4£ oz. for full shades, steamed, and 
passed into a bath of tartar emetic. 
They are then well washed and dyed in 
the bath of aniline violet, raising tin* 
temperature gradually to a boil, which 
is kept up for 20 minutes. \\ r a?di, and 
soap slightly. This process is applicable 
to various other aniline colours. 

Yellow .—4 gal. berry liquor at 12°T\v., 
1J lb. alum. 

China Grass.—In regard to dye¬ 
ing, it somewhat resembles Tussah silk, 
being dillioulfc to colour by the ordinary 
methods; it is therefore necessary to 
employ energetic methods, of which the 
principal consists in a preliminary mor¬ 
danting of the fibre. For every 10 lb. 
of grass, use 100 pints water and 1 lb. 
soda crystals or caustic potash ; beat to 
170° to 104° F. (80° to 00° C.), work for 
20 or 25 minutes, and wash thoroughly. 
Make a bath of 100 pints water, 1 lb. 
sulphuric acid ; heat to 158° to 170° F. 
(7i) n to 80° C.), work for 20 to 25 minutes, 
and wash immediately. The fibre is 
then ready to receive ordinary dyes. 
(Mon. Teint.). 

Cotton Dyeing.—Cotton, like all 
vegetable fibres, is easily injured by 
acids, consequently, neither mordants 
nor colours of a strongly acid character 
can be employed ; otherwise the goods 
will be corroded, and the colours will 
fail to be duly absorbed. The solutions 
employed must be very feebly acid, 
neutral, or eveu alkaline. Another im¬ 
portant feature is the temperature at 
which cotton is dyed. In the majority 
of cases it is worked in the cold, or at a 
“ hand-heat,” i.e. at about 90° to 100° F. 
(.73° to 33°0.). It is most extensively 
dyed in the state of yarn, but a large 
quantity also after being woven. This 
especially relates to the mixed fabrics, 
known as Bradford goods, the warps of 
which are cotton, and the weft worsted. 
The perfection of cotton dyeing is to 
pTodu.ce on these warps the same tone 


mid depth of colour as are found 
worsted, so that the entire 
appear level, ami free from any t h, r-t 
character. ' 

It will now ho convenient to gi v _ 
scries of approved recipes fir pr f ,.] ll( , ]c . 
the principal colours upon cotton 
ing such as host illustrate the rwgiuv" 
of the modern dyer, and having- c-uJ. J 
regard to aniline and its allied tinUornl 
substances. 


Mucks— (1) Fast. For 110 lb. er.tt.-j 
yarn or cotton wool.—8J lb. solid 
tract of logwood, o lb. 10 oz. catwVo' 
Boil up together, boil the yarn ia tL-i 
decoction for 1 hour, steep'm theejj 
liquid for 24 hours •, raise to a V.'.fl 
again; lift and air over night, b.> 
solve in suilicient fresh water 24l 
chromate of potash, and 24\ 
vitriol, and work the cotton m thi- f,* 

4 hour. Lift, drain, and dtaolvc 2} 1|. ( 
soda ash in the cold logwood liquor 
Heat to 139° F. (87° C.j, lv-cntcv the 
cotton, work 15 minutes, and rinpe. 
This colour bears washing ;uul milling 
and does not. smear whites. 

(2J Aniline, for 100 lb. Mix 6lb.On?, 
aniline oil with 81b. 12 oz. hydrochloric 
(muriatic) acid at 02° T\v. Let cool and 
add solution of 4 lb. 0 oz, chlorate of 
potash in GG pints water, and finally add 
43} pints of a solution of chloride of 
iron at 32° Tw. Steep the bleached yarn 
for 8 to 10 hours in the liquid, which 
must previously be diluted with water 
at about 10U° F. (38° C.) ; take out and 
place it in a solution of soda at 23° Tw,, 
to neutralize the excess of acid. Wash, 
and steep fur § hour iu a beck made up 
with GG pints water and 7 oz. chromate 
of potash at about 112° F. (45° 0.). 
This treatment prevents the dye from 
subsequently turning green. Wash, 
and pass the yarn though a mixture of 
17J oz. emulsive oil (such as is used by 
Turkey red dyers), 2 lb. 3 oz. potash, 
and GG pints water. Dry at once. 

(3) Aniline, for cotton yarns (De 
Viuant’s). The cotton yarn, well bailed 
out, receives 7 turns in a beck, made up 
with 7 oz. sulphate copper for every 
2 lb. 3 oz. yarn, dissolved in water 
slightly soured with muriatic acid; it 
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i- then w»dl irrung out. It next re- 
/j\ps 5 turns in water at 122° F. 
/.Vj" 1 C.) containing 1} oz. sulphide of 
.^Unm p-n- 33 it. oz. liquid, ami is again 
ringed. It then has 7 turns in a beck of 
I :'i pints water, 6£ oz. chlorate of pot- 
au'l bl oz. sal-ammoniac, all dis¬ 
solved by the aid of heat, and mixed 
with l f 3£ ° 7 " nmriate of aniline. It is 
then stretched out very regularly in a 
dn tog-room, and kept fur 48 hours at 
jrp f\ (ii,*) 0 C.). Lastly, it receives 4 
turns in water containing 1 gr. bichro¬ 
mate of potash per pint at 86° F. 
rC.), and is then well washed, and 
ilrr-2il- If the black has a foxy tone, 
t.ike through 87 qt. colil_ water, 
to which has been added 35 fl. oz. 
I,hacking-liquor at S° Tw, Without 
great care, the blacks produced by this 
process arc cloudy. 

(4) Aniline with vanadium (Pinck- 
nevs).—Take 150 oz. muriate of ani¬ 
line, t oz, salt of vanadium, 20 oz. 
chloride of nickel, 1U0 oz. chlorate uf 
potash, 25*M> oz. water. The yarns are 
steeped in a mixture of these substances, 
and dyed either hot or cold. In sub- 
f-n-{uent practice, the chloride of nickel 
has been found unnecessary, and the 
silt of vanadium admits of a great re¬ 
duction iu quantity. 

(5) Aniline.—Scour well, and for each 
\ lb. cotton yarn, take 3£ oz. sulphate 
of copper, dissolved in water made very 
feebly acid with spirits of salt (muriatic 
acid). Give 7 turns and wring well. 
Dissolve 4 lb. hydrosulphule of soda per 
gal. of water at 120° F. (49° C.), give 
5 turns, and wash well. Dye cold iu 
3 oz. chlorate of potash, 3 oz. sal-am¬ 
moniac, 4 lb. muriate of aniline dissolved 
in sufficient water. Give 7 turns 
quickly, wring well, and beat. Hang 
up evenly at 77° F. (25° 0.) for 48 
hours, and raise to 84° F. (29° 0.). 
Take through either bichromate, or 
weak soda-lye ; wash well. If reddish 
when dry, take through very weak 
chloride of lime liquor. 

(6) Fast, for 60 lb. yarn.—Take 
through indigo vat. Then boil 5 lb. 
logwood extract, and lb. blue vitriol; 
Steep yarns in this all night, and work 


in the morning, in 6 qfc. nitiate of iron 
in sufficient cold water. Take through 
clear lime water, and wring out. Boil 
5 lb. logwood extract, £ ib. fustic ex¬ 
tract. Add this to sufficient hot water; 
work yarn in this, fur 4 hour; lift; add 
2 lb. copperas; work again, wash off, 
and dry. 

jDIuvs. —(1) Methyl, 30 lb. yarn.— 
Dissolve 4 lb. Glauber salts, 2 IV/. alum, 
in a sufficient quantity of water. Dis¬ 
solve 14 nz. methyl blue (uf Meister, 
Lucius, and Burning), and add it to the 
dye-beck. Enter yarn at 110° F. (43° C.), 
turning rapidly, and dye to shade, raising 
the temperature to 12u° F. (49° C.). 

(2) Light, 50 lb. bleached yarn.— 
Dissolve 3 lb. alum, 3 oz, tartaric acid, 
and l oz. “water-blue G B” (Berlin 
Akteiu Gcbelhchaft fur Anilin-Farben). 
Enter yarns at 110’ F. (40° C.), turn 
rapidly, and raise the temperature to 
loU° F. (54° O.), turning to shade. 
After the colour has become level, 
another J oz. of the colour, previously 
dissolved, should he added to the beck. 

(o) Corn Flower (Pittacnl).—Prepare 
the cotton in a cold solution of tannin ; 
wring and enter into a solution of tar¬ 
tar-emetic. Wring, and enter into a 
solution of acetate of pittncal, dissolved 
in acetic acid, diluted with a sufficient 
quantity of water, and then almost 
neutralized with ammonia. 

(4) Navy, 11 lb.—Boil 2 lb. 3 oz, 
logwood, and dissolve in the clear hot 
liquid 20 oz. emd soap. Steep dear 
yarn in this liquor for 2 hours at 107° F. 
(75° C\). Lift; add to the beck 26 oz. 
copperas ; re-enter the yarns, and work 
till the colour is oven. Wash in cold 
water, and work in a fredi beck with 
17J oz. curd sonji at 144° F. (62° CL), 
for 1 hour. Then make up a boiling 
beck with 24 oz. of an aniline blue, 
soluble in spirit, and 2 Ib. 3 oz. red 
liquor at 13° Tw. Work the yam in 
this at a boil till the desired shade is ob¬ 
tained, and finally rinse. 

(5) Aniline, 11 lb,—Boil 2 lb. 3 oz. 
sumach, or 6^ oz. tannin in water; 
filter; dissolve 17£ oz. curd soap in 
the clear solution, and enter the cotton 
over night into the hot liquor. Wring 
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out, and make up a beck with acetate of 
alumina at 3° Tw., to which a clear 
solution of aniline blue is added accord¬ 
ing to the shade. Enter the cotton, and 
dye, raising the temperature to a boil 
for some time. 

(6) Methylene.—This colour dyes cot¬ 
ton without a mordant, producing rich 
blues with a greenish reflection, fast 
against soap and light. It dissolves 
readily in water. 

(7) Indigo or Vat.—Indigo being in¬ 
soluble, cannot he applied to textile 
fibres by the ordinary dyeing process. 
It requires to be reduced to so-called 
“ white indigo,” when it becomes solu¬ 
ble, and is in that state deposited on the 
tissues of yarns, where it rapidly re¬ 
sumes its ordinary blue insoluble con¬ 
dition, and remains permanently fixed 
in the fibre. 

In the case of cotton, the indigo vat 
is generally “set” in the following 
method. To about 2000 gal. water are 
added 60 lb. indigo, ground to an im¬ 
palpable powder, 180 lb. slaked lime, 
and 120 lb. copperas. The lime and the 
copperas are added from time to time. 
The lime is put in first, and the vat is 
well stirred up before adding the cop¬ 
peras. There must be always sufficient 
lime present to dissolve the white indigo 
ns it is formed. But if too much lime 
be present, an insoluble compound is 
formed, which renders the indigo useless 
for dyeing. 

The yarns or pieces are simply steeped 
in, or rinsed through, the clear liquid of 
the vat, and then exposed to the air, 
when the greenish colour which they 
take at fir^t is soon converted into a 
blue. The dipping and airing arc re¬ 
peated till the shade is obtained. The 
goods are then taken through very weak 
sulphuric acid, thoroughly well washed, 
and dried. 

The vat for dyeing cotton, or any 
other vegetable fibre, is always worked 
in the cold. 

An improvement in. vat dyeing was 
invented and patented some years ago, 
by Schutzenberger and do Lalande. A 
solution of the bisulphite of soda, at 
52° to G3° Tw., is placed in a covered 


vessel, containing zinc clippings, born- 
&c., piled up so as to fill the tank. witVl 
out occupying more that £ of its toiq 
contents. After 1 hour’s contact 
liquid is drawn off into a cistern/c-.! 
taming milk of lime, which decointj-^ 
the zinc salts. The clear liquid is th-a 
strained off. Soda or lime sufficient to 
dissolve the indigo is then added, and it 
is mixed with the indigo, which must b 
in perfectly fine powder. At once ^ 
produced a yellow solution, containing 
no soluble impurities, except the earthy 
matters which were present in the 
indigo itself. Access of air is avoided 
as much as possible during this pioce?s 
In this manner, 2 lb. 3 oz. indigo can be 
dissolved in 7? to 26 pints of liquid. The 
vat is then filled with cold water, if ft. r 
cotton, and a suitable amount of indigo 
solution is added. An excess of the 
“hydrosulphite” is always present” 
whence the reduced indigo solution is 
almost wholly avoided, the blue indieo 
being reduced as quickly as formed. 
The dye-liquor thus resists atmospheric 
action far better than the ordinary 
copperas vat, and is free from the incon¬ 
venience of always holding in suspension 
more or less peroxide of iron, carbonate 
of lime, &c., which must be allowed to 
settle before the vat can be used with 
advantage. By adding to the vat fioiu 
time to time a little concentrated indigo 
solution, the strength can be maintained 
at any required point, and thus any 
given shade may lie communicated by 
the smallest number of dips ; the colours 
thus obtained are also brighter than 
those of the old process, 

(8) Prussian, 10 lb.—Take 1 pint 
muriate of tin, 4 qt. nitrate of iron (so 
called blue iron), and 30 gal. water. 
Run the cloths or yarns 4 times through, 
and wash off. 

Dissolve 13 lb. yellow prussiate of 
potash (potassium ferrocyauide) in 30 
gal. water, and add to it £ pint oil of 
vitriol (full strength sulphuric acid). 
Run the piece, or turn the yarns, 4 
times, and then raise the colour in a 
beck of 60 gal. water, £ pint nitrate of 
iron, and J pint oil of vitriol. Wash off, 
and dry. 
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Pnrsian blues are now almost en- 
t , r .]- superseded by the coal-tar blues. 
‘‘“'ihu'cns.—' (1) Fa?t, lid lb. cotton 
_ Tn3 __Dissolve 22 lb. catechu, and 

2 U’. 3 oz. blue vitriol (sulphate of cop- 
r, r). m boiling water; steep for 1 hour 
} n [in },riling hot liquid; lift, drain, 

then dyu at a boil in 3 lb. 4 oz. Li- 
chrouute of potash in fresh water; rinse, 
aad dry, 

(2) Fast red, 11 lb.——Boil 2 lb. 3 oz. 
n 0C .j tutch in water; let it settle; dis- 
£<jU*e in the clear liquid 3£ oz. blue 
vitriol. Work the yarns for 1 hour at 
2l2 c F. (100° C.) ; wring out, and make 
up a fresh boiling beck with 4£ oz. 
chromate of potash. Work lbr i hour, 
and rinse. Boil 3J lb. sumach in water; 
v;.,rk the yam in the liquid for \ hour 
at 190° F. (88° C.); lift; dissolve in the 
liquid 2 j oz. tin crystals. Enter again, 
work for J hour, and wring out. Make 
up a fresh beck with 2 lb. 3 oz. peach- 
wm-'iJ, and 8J oz. alum, and work in 
this for 1 hour at 99° F. (37° C.). 

Dark, 00 lb.—Boil 18 lb. cuteh, 
and 2 lb. blue vitriol, until dissolved. 
Add this to a hot water; give 3 turns, 
aud let steep all night. Give one turn 
in the morning, and wring up. Dis¬ 
solve 2 II). chrome; add this to a hot 
water; give 2 turns, and wring up. 
Bull 2 lb. fustic extract aud 2 lb. log¬ 
wood extract till dissolved; add this to 
a hot water; give 4 turns, aud lift; add 
4 qt. copperas, and give 3 turns more. 
Wash in cold water, and dry. 

(4) Light Blonde.—Boil 6 lb, cutch 
and 6 oz. blue vitriol till all is dissolved. 
Add this to a hot water ; give the yarn 

3 turns; let steep all night; give 1 
turn more in the morning, and wring 
up. Add 1 lb. alum to a hot water; 
give 3 turns, and lift. Boil 4 lb. 
turmeric and £ lb. extract of logwood 
together, and add this to the same 
liquor. Give 4 turns; wash in cold 
water, and dry. 

(5) Bismarck, 100 lb.—Steep the 
yarns overnight in a decoction of 20 lb. 
sumach. Wring, and pass into a boil¬ 
ing bath, containing the colour pre¬ 
viously dissolved in boiling water. 

For darker shades, pass the cotton 


from the sumach beck into a cold beck 
of 6 lb. copperas, and let steep for 
4 hour; rinse, and return to the sumach 
beck for £ hour, aud dye as above. 

(0) Cinnamon, 10 lb.—Take through 
a catechu beck, marking 4° T\v., at a 
heat of about lb0° F. (82° 0.); give 
about 4 turns. Enter into a chrome beck 
at l£° Tw.; give 3 to4 turns and wash. 
Enter into a water containing 30 gal. 
fustic liquor ; give 3 to 4 turns, run off, 
and make up a fresh beck with 35 gal. 
sapan liquor and £ lb. annatto, previ¬ 
ously dissolved. Give 3 to 4 turns ; lift; 
add to the beck 1 gal. alum solution at 
8° Tw.; give 3 to 4 turns; lift, rinse, 
and dry. 

(7) Madder, for 10 pieces of 60 yd. 
each. — Pad the cloth in 6 gal. red 
liquor and 1 gal. iron liquor, to which 
about 6 gal. water have been added. 
Dry, and age for about 24 hours, when 
it is ready for dyeing, Itun the pieces 
now through boiling water, in which 
chalk is suspended. Wash in the fly, 
rinse, and enter into a dye beck of 40 lb. 
bark, and 20 lb. madder. Dye for 1 hour 
at 170° F. (77° C.); wash and Jim>h. 
Yarns may be dyed in a similar manner. 

Chocolate , 11 lb.—Work the yarn for 

4 hour at 1G7° F. (75° C.) in a beck of 
8J oz. prepared catechu ; lift, and take 

5 to 7 times through a fresh beck at the 
same heat, made up with 1* oz. chro¬ 
mate of potash. Lift, and top in a 
frOsh beck with T \j oz. magenta, 1(1 gr. 
extract of indigo. 

Claret, 11 lb. yarns.—Make up a beck 
with 17 £ oz. prepared catechu, and work 
the yarns in it for 1 hour. Wring, and 
steep for 4 hour in a hot bock of oz. 
chromate of potash; take through 
cold water, and wash for 4 hour in a 
beck of 05 lb, sumach at 190° F. (88° C.). 
Dye in a cold beck with 1£ oz. magenta, 
lift, add to the beck 8j oz. alum and 
the decoction of 2£ lb. logwood. Enter 
again, work in the cold beck; lift, and 
add, according to shade, 4 to If oz - 
chromate of potash; re-enter, and work 
to shade. 

Drubs. —(1) Light, 60 lb.—-Boil 6 lb. 
solid extract of peachwood till dissolved; 
add the solution to a sufficient bulk of 
Q 
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warm water; give the yarns 5 tarns; 
lift, and add 1J pints black liquor 
(acetate of iron). Give o turns more; 
wa-sh in cold water, and dry. 

For a medium shade, the process is 
similar; hut double the quantity of 
black liquor is taken. 

For a dark drab, boil 6 lb. cutch till 
dissolved; add to hot water, and work 
the yarns in it 5 turns. Run off the 
liquid, and wring out the yarns. Dis¬ 
solve lj lb. peachwood extract; add 
this to a warm water; work 5 turns; 
lift, and add 1 qt. black liquor; give 3 
more turns; wash, and dry. 

If a yellower shade is wanted, a little 
fustic is boiled with the peachwood ; if 
redder, a little alum is used with the 
peachwood; and if browner, a little 
Bismarck brown. 

The shades produced may also be 
varied by topping with aniliue colours 
in small quantities. 

(2) Silver, 00 lb.-—Dissolve 2 oz. log- 
wood extract; add the solution to a 
warm water ; give the yarns 10 turns; 
lift, anil add £ pint black liquor (acetate 
of iron), and give 4- turns more. Wash 
in cold water, and dry. 

Greens. — (1) Methyl, 11 lb.— Dis¬ 
solve in boiling water 7-fo oz. tannin; 
lay the bleached cotton overnight in the 
hot solution ; wring out; dye in cold 
water with a solution of the colour 
according to shade. Wring out, and dry 
in the dark without washing. 

(2) For 22 lb.—For ligiiter shades, 
bleach well, and work in warm soap 
beck, to remove chlorine. Enter into a 
boiling lye of curd-soap, and wash out 
in cold water. Make up a cold dye 
beck with. 3 parts colour to every 100 
of cotton, give 5 to 6 turns, and let steep 
overnight. Dry the next morning. If 
the shade is not full enough, take 
through the tannin beck, and dye again 
to shade. 

For yellower tones, dye the cotton 
first a yullow, with fustic and alum, and 
'then dye cold with the green. It must 
be remembered that this colour is turned 
to a violet shade by heat. 

(3) Malachite.—This can be dyed in 
the same manner as methyl green; but 


it is not sensitive to heat, and admits i-‘ 
required, of the presence of small 
tities of acids. i tu ~" 

(t) Cceruleino. — This colnur dtv 
dark-green shades, though its m' ; -' 
would lead us to expect sky-blues. F.'r 
dyeing cotton, 2 lb. 3 oz. of tho colour 
should he stirred up with twice l 
weight of bisulphite of soda at about 
73° Tiv. ; the mixture may stand fr r 
some hours before it is added to tV* 
dye-beck. 

The cotton-yarns to he dyed ate mor¬ 
danted by passing alternately thresh 
chromate of potash and bisulphite of 
soda. The necessary quantity of colour, 
according to the shade required, is then 
added to cold water; the yarn is entered 
and the heat is gradually raised to a 
boil. The shade obtained bears soaping 
ami exposure to air, ns well as do the 
alizarine colours. 

(5) Dark, 501b.—Steep for fi hours in 
a decoction of 10 lb. sumach; writ; 
and enter into a fresh cold beck male tip 
of 3 lb. alum, D oz. methyl green of a 
bluish shade, and 2 pails fustic liquor. 
Turn quickly, raising the temperature 
to 150° F. (60° C.) ; when the dye is ex- 
hausted, dissolve 3 to 4 oz. copperas in the 
same liquor, and give 3 to 4 turns, to 
sadden. 

(0) Ordinary, 1001b. yarn,—Dissolve 
10 lb. nitrate of iron, and 1 lb. tin 
crystals; work the yarn in this solution 
cold; give 5 turns, and wring. In 
another beck dissolve 6 lb. yellow prus- 
siate; give the yarn 5 turns in the cull 
solution; wring, and pass hack iuto the 
nitrate of iron, and thence hack into the 
prussiate beck, to which 2 lb. alum have 
been added ; give 5 turns in each, and 
rinse. 

Boil 40 lb. hark for 1 hour, strain 
into a tub, add 1 lb. sugar of lead, well 
dissolved; when nil is well mixed, 
enter the yarn at 180° F. (82° C.), and 
work for 4 hour ; lift, wring, and pass 
through another beck containing 2 lb. 
alum, and 2 lb. indigo paste. Einse, and 
dry. 

(7) Boil 25 lb. fustic in a bag, and 
add to the liquor 2i lb. verdigris 
previously dissolved in vinegar and hot 
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Wil t«r; cool tha dye; enter the yarn, 
w iin h has been prepared overnight in a 
,i„ LU ctiou of sumach ; handle it well, 
rtVil heat up to a boil, working for £ 
Jj vfir . Cool it and enter it into another 
I'Sa. containing a decoction of 10 lb. 
logwood. Heat up to a boil, and work 
\ hour; take out, rinse, and dry. 

“ if blue vitriol is used instead of ver- 
jlljjri*, an olive green is obtained. 

%) Chrome.—Give the yarn a blue 
bottom in the vat; take through dilute 
sulphuric acid, and wadi very well. 
Take through sugar of lead solution at 
t) : Tw., then through caustic soda lye at 
2° to 3° Tw., and wash oft'. Enter into 
bichromate bath at 2° Tw. Each oper¬ 
ation requires 5 to 6 turns. Wash oft" and 
drv. 

’(/revs.—(1) Light, 11 lb. yarn.—Boil 
41 02. sumach m 87 pints water; in 
tins steep the yarn for 1 hour, turning 
frequently; lift, and add to the beck a 
dtcoction'of 4j oz. copperas; stir; re¬ 
enter. give 5 turns, steep for 15 minutes, 
aud give another turn; let steep again, 
and turn once more; lift, and "take 
through water. Wring out, and dry. 

(2) Medium Mode, 11 lb.—Add to 
44 qt. water at 100° F. (38° <J.) a 
decoction of 17| oz. sumach, Sj oz, log¬ 
wood, and 4-2 oz. prepared catechu. 
Steep for 1 hour. Add 4^ oz. nitrate of 
iron at 75° Tw.; re-enter, give 10 turns, 
and enter into fresh water at 100° F. 
{5s° 0.) with 24 oz. chromate of potash. 

(3) Light, on 60 lb. cotton pieces.— 
Boil 14 lb. solid extract of logwood and 
4 lb. extract of liark in sufficient water. 
I£un the pieces 6 to 8 times through; 
press; ami take through a fresh beck 
of a lb. copperas; rinse; and calender 
cut of the following mixture:—45 lb. 
farina, 3 lb. wax, 6 lb. coco-nut oil, 
boiled to a still paste. Press, and dry. 

(4) East, 22 lb.-—1st operation: 35 
ll. oz. olive oil, and 2 lb. 3 oz, soda 
crystals. Work in this mixture at a 
boil for 30 minutes; wring and dry, 
2nd operation: Grind 44 lb. coal very 
tine; add 22 lb. soda crystals, and 17£ 
pints of water at a boil. Mix the whole 
very well, and let steep for some hours. 
Then boil for £ hour in 15 times the 


quantity of water; strain; and wurk 
the cotton in the hot liquid for \ hour, 
airing well; pass 5 times through the 
same liquid, and wring each time. lWh 
first in luke-warm water, then in cold 
u ater; wring, and dry. 3rd operation: 
The dry cotton is passed into weak size, 
to which a little emulsive oil has been 
added. Wring, and dry. This grey 
resists soap, acids, and chloride of 
lime. 

(5) Stone-shade, 25 lb,—Boil 25 lb. 
sumach, and 1 lb. fustic; enter the 
yarns into the decoction, to which a 
Millicient quantity of water has been 
added; give 5 turns; wring; and enter 
into a cold beck, with a solution of 1 lb, 
copperas (protosulphate of iron, or fer¬ 
rous sulphate), and J lb. blue stone 
(copper sulphate). Give 5 turns, rinse, 
and iliy. 

01 ice, 11 lb.—Extract 8j oz. sumach 
in boiling water; enter the yarn into 
the clear liquid ; let steep, and make up 
a fresh beck, with the same weight of 
copperas. Wring out the yarn and 
enter into this second beck, working for 
£ hour. Wring, and enter into a fresh 
beck of red liquor at 1J° Tw. Give 
12 hours; heat to 144° F. (62° G.); 
wring out; and work for 4 hour in a 
decoction of quercitron bark. 

Oranges. —(1) Full Lead, GO lb.—Boil 
12 lb. sugar of lead in 12 gal. clear lime- 
water till dissolved; add thi> to enough 
cold water. Work yarn 5 turn*!, and 
wring. Repeat this process twice in the 
cold liquors, wringing after each time. 
Get a clear lime-water up to the boil, 
and give the yarns 5 turns in it, working 
very quickly. It is very important that 
the lime-water should be boiling, to 
keep the yarns level. Wash off in warn? 
water with a little soap, and dry. 

This colour, like all others in which 
lead is an ingredient, will be darkened 
and spoiled if exposed to fumes of sul¬ 
phuretted hydrogen. 

(2) Annattu, GO lb.—Boil 6 lb. con¬ 
centrated annatto with 2 lb. soap, and 
2 lb. common soda, fill completely dis¬ 
solved ; add this to boiling water. Work 
the yarns 5 turns; wash in cold water, 
and drv. This colour may be modified 
« 2 
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by topping with small quantities of 
magenta, &c. 

(3) Aniline, 60 lb.—Boil 3 lb. tannic 
acid, and add the solution to warm 
water. Work the yarns 5 turns and 
wring. Add 3 qt. nitro-muriate of tin 
to enough cold water, and mordant in 
the mixture. Wash well in cold water, 
with a little soap in the last water. 
Dissolve 12 oz. aniline orange, and add 
the solution to warm water. Give 5 
turns, wash, and stove-dry. 

Purple , 10 lb.—Prepare in stannate 
of soda at 10 3 Tw.; pass in dilute sul¬ 
phuric acid at 2° Tw.; and give 2 wash¬ 
ings in clear cold water. Kill up a tub 
with 30 gal. lugwood liquor ; give A to 3 
turns; lift; and add 4 qt. alum solution, 
and £ pint double muriate of tin; re¬ 
enter, and give 3 to 4 more turns. Wash 
off; and prepare another beck with 
30 gal. logwood liquor, and 10 gal, peach 
or sapan-wood liquor; re-enter, and 
give 3 to 4 turns; add 4 pint purple 
spirit, and 4 qt. alum water. Give 
5 to 0 turns; wash and dry. 

JleJs. (1) Eosine. — These shades 
range from a cherry-red to a true rose, 
and have not the violet cast of magenta. 
For a mure bluish shade, steep in a hath 
of curd soap at 144° l'\ (62° C.); work 
for 4 hour; riiw; and work for the 
same length of time in suhucotate of 
lead (basic sugar of lead) at 4° Tw. 
liinse, .and dye in a bath of cosine at 
144° F. (G2° O.). Soft soap must be 
used throughout the process. Ifyullower 
tones are required, alum is added to the 
sugar of lead beck, more or less 
according to the shade intended. 

Eoaine is also sometimes fixed upon 
cotton by mordanting in red liquor, and 
then pushing through water in which 
chalk is suspended, when hydrate of 
alumina is deposited on the fibre. 

(2) ltose Bengale.—This beautiful 
colour is fixed upon cotton as follows : 
Work the yarns for 1 hour in water, to 
which has been added 5 per cent, of the 
emulsive oil used for Turkey-red dyeing. 
Dry; steep for 2 hours in cold red 
liquor at 3° Tw.; and enter into the 
colour bath, which should contain ^ oz. 
of the dye, and § oz. of the red liquor, to 


every 2 lb. 3 oz. of cotton. Work f-, r 

1 hour at 112° to 140° F. (44° to Gu Q C \ 

The red liquor in question is mad- }’■* 

dissolving 3J oz. alum in 17£ oz. ua te ; 
and adding oz. acetate of h me , 
viously dissolved in the same hulls *!{ 
water. It is allowed to settle• ij^ 
clear is drawn off, and set at 3 C Tw. 

(3) Coralline, 11 lb, yarn._-Halo 

up a hot beck with a decoction i,f 

2 lb. 3 oz. turmeric. Work for { hour ■ 
take out, and rinse in cold water; pre¬ 
pare another beck with 1J oz. soap, and 
3£ oz. olive oil, the heat being 86° F. 
(30° 0.); work the yarn in this lor | hour 
and wring. Then dye in a culd solution 
of soluble red coralline, to which a tran* 
of acetic acid has been added. The 
quantity of acid is greater or less, as a 
more m less yellowish shade is required. 

(4) Boil in water 4^ oz. white starch, 
and 44 oz. white glue. Enter the enttun 
in this at 86° F. (30° C.); work fbr 
4 hour; rinse, and dye in a coralline back 
at 8G° F. (30° C.), as already described. 

(3) Coral liuc and Amine, 11 lb,_ 

Amine dyes shades more inclining to 
orange than coralline. Boil 2 lb. 3 oz. 
sumach, or G ; } oz. tannin, in water, and 
soak the tannin all night in the clear hot 
liquid. Wring out next, morning, and 
enter into a ficsh beck of 17] oz. g«ed 
glut* at 122° F. (50° L 1 .). Wring out, 
and dye tw shade in a cold solution oj 
coralline. Wring again, and dry, with¬ 
out rinsing, in a room where the air is 
impregnated with ammonia. The cotton, 
if desired, may be grounded with tur¬ 
meric and mulatto, and merely topped 
with aurine. 

(6) Oalleinc.—Galleine dyes deep and 
very solid reds. The yarns are mor¬ 
danted in chrome alum, or by alternate 
passages through chromate of potash 
and bisulphite of soda. The requisite 
quantity of galleine is then placed in a 
bag, and suspended in a beck of cold 
water; the yarn is entered, and the heat 
is gradually raised to 212° F. (100° C,)« 
The goods are then taken out, and the 
colour is developed by hot soaping. 

(7) Colours derived from rcsorcine, 
such as the eosines, phloxine, &c., may 
be fixed in the following manner;*— 
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TV yarns are soaped hot with curd-soap 
f„r 1 hour, and wrung without rinsing. 
A solution is then made of oz. alum 
J b *33 fl. uz. water, and diluted to 17J 

■ nrs . jn oz. soda crystals are then 
added 5 ; the whole is allowed to settle, 
and the clear is drawn olK The cotton 
is steeped in this liquid, anrl kept at a 
tuil fur 10 to 12 hours; it is then passed 
into a lath containing 17£ pints water, 
acd fif to 10* oz. emulsive oil, such as is 
used in Turkey-red dyeing. Before the 
t-il is added to the bath, it should le 
very well shaken up with 35 fi. oz. 
water. The cotton is steeped in this 
liquid for 1 hour ; then wrung, and 
dried. The dye-beck is then made up 
as follows:—174 pints pure water, such 
as condensed-stcam water, 7 ii. oz. red 
liquor at 7° Tw.; and the needful 
amount of colour. The dyeing is begun 
at 122° F. (50° C.), and the beck is 
gradually raised to 190° F. (38° C.). 
The goods are allowed to steep till the 
bath is exhausted; then wrung without 
rinaing, and dried. The red liquor is 
prepared by dissolving 4£ oz. alum in 
ii. oz. boiling water, and adding a 
solution of 3J oz. sugar of lead in an 
equal bulk of water. The two solu¬ 
tions are mixed, allowed to settle, and 
strained; the clear liquid is set at 7° Tw. 

(8) Scarlet on Cotton, 100 lb.—Steep 
overnight in a decoction, of 40 lb. 
sumach. Lift, and wring; enter in a 
bath of oxy-muriate of antimony at 3° 
Tw. Give 3 turns quickly; steep for f 
hour, turning occasionally. Lift, wash 
well, wring, and enter into a colour- 
beck made up with. 10 oz. “ extra scar¬ 
let” (of Sehlbach & Co.), and dye to 
shade at 110° F. (43° C.). 

(9) Saftranine Scarlet, 60 lb. yarn,-— 
Boil 10 lb. sumach ; enter yarns; give 6 
turns; let soak for 1 hour, and wring, 
enter into a fresh cold beck of nitro- 
muriate of tin at 2° Tw., give G turns, 
wash, first in warm, and then in cold 
water; wring well, and enter into a 
beck of 10 lb. turmeric. Finally, make 
up a beck with f lb. saffranine; enter 
yarns at 50° F, (10° C.), and raise 
the temperature to 120° F. (49° C.), 
turning continually. Wring, and dry. 


(l'O Fink, 00 lb. yarn.—'Dissolve 5 
lb. Glauber salts, ami 44 oz. ‘’erysine ** 
(of the Berlin Aktien Gesellschaft). 
Enter yarn at 120° F. (54° C.) ; give 5 
turns quickly, and dye to shade, 
gradually raising the temperature to 
140° F. (60° C.) T» ensure even shades, 
it Js better to add only half the erysine 
at first; and the rest, previously dis¬ 
solved, by degrees. 

(11) Magenta Ponceau, 10 lb.—Boil 
2 lb. turmeric, strain, and steoj> the cot¬ 
ton in the liquid for 4 to 5 hours. 
Wring, and take through cold sours, 
containing about 10 oz. muriatic acid ; 
rinse well, and handle for 10 minutes 
in lukewarm water, containing 10 oz, 
starch, "which has been boiled up to a 
paste with 1 oz. glue. Lastly, dye to 
shade in a fresh magenta beck. Magenta 
ponceaus and scarlets, even if the 
yellowest shades of the dye are taken, 
are never so satisfactory as those got 
up with eosine, saffranine, and other 
coal-tar colours, free from the violet 
tone of magenta. 

(12) Alizarine Bed.—Mordant in cold 
red liquor at 7° Tw. for 2 hours with 
frequent turning. Lift, wring, and air 
for 24 hours. Enter into a fresh beck, 
and dye at 212° F. (100° C.) with a 
solution of artificial alizarine. 

(13) Cochineal Scarlet, 10 lb.—Boil 
1 lb. annatto in a solution of 10 oz. 
potash for 20 minutes; cool a little; 
enter the cotton, work for 1 hour, lift, 
wring, and wash. Enter for ^ hour in 
a beck of permuriate of tin, marking 8° 
Tw., to which 2 oz. of tin crystals have 
been further added; lift, wring, and dye 
in a decoction of lb. cochineal, 
beginning at a hand-heat, and gradually 
raising the temperature. 

(14) Saffranine Bose, 11 lb.—Mor¬ 
dant with a decoction of 2 lb. 3 oz. 
sumach, or a corresponding smaller 
quantity of pure tannin, which is pre- 
ferable, Dye in a clear solution of .saf¬ 
franine, If a shade verging towards a 
bluish-red is required, add to the sumach 
bock, before mordanting, If to2£oz. tin 
crystals, Saffranine may also be fixed 
on cotton by means of red liquor, or 
soap. 
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(15) Safflower Pink, 60 lb. bleached 
yarn,—Add 14 pint carthamine (extract 
of safflower) to the needful quantity of 
water. Work the yarns for 5 hours, 
giving a turn every ^ hour, and keep 
them in the liquid till all the colour is 
taken lip. Wash off in 3 cold water*., 
adding 1 lb. cream of tartar to the last. 
Then dry, preferably by means of a cur¬ 
rent of cold air in the dark. 

(Id) Safflower Rose, 60 lb,—Work 
as above, but use double the quantity 
of cairthamine, and take a longer time. 

(17) Common scarlet, 00 lb.—Boil 
6 lb. sumach, and add decoction to hot 
water. Work yarns 5 turns, and wring; 
mordant in a tin solution (red cotton 
spirits). Wasli in two waters, and wring 
up. Boil 18 lb. poach wood, and 18 lb. 
fustic, ground, and add the decoction to 
hot water. Work the yarns 10 turns, 
and raise with 1 lb. alum. Wash in 
cold water, and stove. For lighter 
shades, the sumach may be dispensed 
with, and turmeric may be used in place 
of fustic. 

(18) Barwooil lied, 10 lb.—Steep for 
5 to G hours in a decoction of 2 lb. 
sumach, to which a very little sulphuric 
acid has been added, turning from time 
to time. Wring out, and vmk in bar- 
v;oml spiiits at 2° T\v. Wring, and 
enter into a beck of water at 2o0° F. 
(93° O.), containing 10 lb. rasped b.ir- 
wood; and work to shade at a boil. 

(19) Turkey-red, with Artificial Ali¬ 
zarine.—The pieces are twice treated 
with 1| oz. soda-ash a piece, each time 
for 13 hours; wring. Pad in oil at 
160° F. (71° C.); hang up for 4 hours 
at 169° F. (76° O.). In padding, the 
lower ioiler should be dressed, and the 
upper not. Pad 5 times in the same oil 
bath, with both ioilers dressed. After 
each padding, hang up at 169° F. (76° 
C.). Pad in potash lye at 6° Tw. at 
90° F. (32° C-), Pad in potash at 8° 
Tw., same heat. Pad in potash at 5 Tw., 
same heat. Pad in potash at 3° Tw., 
same heat. After each padding, hang up 
at 160° F. (71° C.). Pass through potash 
at 4° Tw., heated to 107° F. (42° C.). 
Extract the liquor, and take care that 
the pieces do not touch cold water. 


Hang up for 4 hours at 160° F. (71° 

Pass into the following beck at 122" V 
(50° O.):— 2G25 pints water, 171 0 ,* 
potash. Wash, and dry. Faring' 
when the sub*equent dyeincr '\J' W 
formed with madder-root, there fnlW.J 
here the “ galling ” process—a ti'at- 
went with tauuin, which is no ln Tj T., r 
required, since artificial alizarine 
come into use. The piecesare passed at 
once to the ulnm-hith, which h thm 
made up: — To 110 lb. crystallized 
alum, take 33 lb. soda crystal^ and mb; 
the solutions in water, stirring dub 
gently. The clear liquid is finally £fc t 
at to 7° Tw. The cotton is mordantd 
in this liquid for a day, and is thea 
carefully washed, and wrung out, and ii 
now ready for the dye-beck. To llu 
lb. cotton are taken about 14 \\ K 
0 oz. alizarine (at 10 per cent.), 
and 17J oz. pure tannin, ftni&e rerv 
slowly to a boil during 2 hours, and 
keep up the boiling heat for another 
hour. The “cleaning process**(umva/e), 
a treatment with soap and tiu crys¬ 
tals, is not required, when working 
with good artificial alizarine. The cot¬ 
ton is at once bloomed with curd-soap, 
and a little annatto. It is to he re¬ 
marked that if the water contains no 
lime, 3J oz. of chalk should be added to 
the dye-beck for the above quantity of 
cotton. The oiling process is consider¬ 
ably simplified and abridged, by replac¬ 
ing the ordinary emulsive oil with the 
compound invented by l)r. Miiller- 
Jacobs—a mixture of sulpho-ricinio and 
sulpho-pyrcterebic acids in combination 
with ammonia. A single passage 
through this mordant supersedes the 5 
successive oil mgs formerly employed. A 
small quantity of the compound is re¬ 
commended to bo added to the dye-beck. 

Violets •* — (1) Gentmna, 11 lb.—Boil 
2 lb. 3 oz. sumach, or oz. tannin, in 
water, and steep the yarns overnight in 
the clear solution. Wring up next 
morning, and dye in a beck at 1G5° F. 
(74° C.), containing 9 oz. gum arabic, 
adding more or less of the dissolved 
colour, according to shade. Wring, and 
dry. 

(2) Make up a beck at 122° F. (50° C.) 
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v f ]th sr. tannin for each 2 lb. 3 oz. 
/ ti* n, and turn well for 4- to 5 hours. 
Wrin’, anti enter into the colour heck 
a: iiu° F. (43° C.), adding 775 gr. 

acid fur 11 lb. cotton. Wring, 
aa.1 *irf, 

t' Medium, 100 lh. — Mordant 
Tar;i s in ftannate of soda at 8° T\v.; 
’nur at 1 Ti° Tiv. with dilute sulphuric 
aiH; w.i*h on with cuM water,and dye 
with i lb. aniline violet according to 
shade- Heat up to about 100° F. (71° C.). 

}'rlimes: (1) On 11 lb.—Dilute red 
Honor to 0A° Tw., and steep the clear 
yarns overnight in the cold. Extract 
4 lb. 0 oz. quercitron bark in boiling 
water, let cool down to 107° F, (75° C.), 
and dye to shade. If a brighter shade is 
j-isired, add to the bark liquor nz. tin 
crystals. 

(2) Fast, on CO lb.—Boil 6 lb. brown 
sonar of lead i n gab water till dis» 
solved; add it to sufficient ;cold water. 
Work the yarns 5 turns, and wring. 
Di-scilve 2 lb. bichromate of potash, and 
add it to sufficient cold water. Work o 
turns, wadi twice in cold water, and dry. 

Encaustic Colours. —Encaustic 
colours are the various metallic oxides 
given in the following list. When more 
than one substance is used for colouring, 
the proportions must be varied to suit 
the tint required. For violet, use iron 
or manganese with soda: for purple, 
chloride of gold with tin and chloiide 
of silver; for black, iron, manganese, 
uranium, and iridium; for blue, cobalt, 
carbonate of cobalt, smalt, or silicate of 
cobalt. Zinc will brighten blue colours. 
For indigo, use the materials employed 
for both violet and blue; for turquoise, 
use copper with soda, or cobalt with zinc 
and soda phosphate ; green may be ob¬ 
tained with copper, either with or with¬ 
out antimony, or by chrome with cobalt; 
for bronze green, use nickel Zinc, or 
carbonate of zinc, will brighten this 
colour. For olive green, use nickel with 
cobalt; for yellow*, use antimony with 
potash, titanium, chromate of lead, and 
chromate of barium. Zinc will brighten 
this yellow. For buff, use the materials 
for yellow, with iron, sepia, sienna, ochre, 
and umber; for orange, use uranium, 


or the sulphide of antimony with iron; 
for red, use iron, chromate of iron, sul¬ 
phate of copper, and ochre ; for carmine, 
chloride of silver; for pink, iron and 
chrome, with potash; for brown, use 
iron, chromafc of iron, manganese, with 
or without cobalt, ochre*, and hammer 
cinder; for grey, use iron, cubalt, iridium, 
platinum, titanium; for white, white 
clay and 5 per cent, tin oxide. The 
colouring oxides are used in quantities 
of 5 to 10 per cent,, sometimes 15 to 
20 per cent. Ko definite rule can be 
given for quantity. Some of these oxides 
act as fluxes, and great skill must be 
used in their employment, in order to 
prevent the melting of the tile. 

Feathers.—(1) The feathers should 
be soaked in solution of ammonium or 
sodium carbonate, whereby they are 
rendered less liable to break or bend; 
after being dyed, they should be dried 
in a current of warm air. Feathers 
may be dyed black in the following 
baths:—(</) 100 pints water, 1 3b. 
ignited sodium carbonate; (b) ferric 
nitrate at 7u° B.; (c) 2 lh. logwood, 
2 lb. quereitrine. J lb. feathers is di¬ 
gested in n at 30° ; the feathers are 
then washed with warm water, and 
soaked in If, After another cashing 
they are boiled in c, until of a deep black 
colour; they are then dipped in an 
emulsion formed by agitating oil aud 
potassium carbonate together, and dried 
by gently swinging them in warm air. 

(2) Feathers may be dyed brown by 
first treating them with catechu and 
then with potassium chromate; they 
can be dyed directly with aniline colours, 
and can be bronzed by painting with 
aniline violet dissolved in alcohol at 90 
per cent. {pint}. Pol. Jl.) 

Flowers, Grasses, and Mosses. 
—Dyeing is especially used for the red 
Xeraafcbemtim annuum 11. pi., red asters, 
and all kinds of ornamental grasses. 
Mix 10 parts fresh water with 1 of good 
nitric acid, plunge the flowers in, shake 
off the liquid, and hang them up to dry. 
In this way, Xeranthemurus, which 
should be cut when entirely open, will 
acquire a beautiful bright rod tint; 
while grasses only become a little pule 
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red u» the tops, but will keep afterwards 
for many years, and may, if needed, be 
coloured otherwise at any time. Asters 
generally, when treated in this way, are 
not so hue as if dried in sand, or smukcd 
with brimstone. To colour flowers and 
grasses blue, violet, Ted, scaTlet, and 
orange, use the different kinds of aniline: 
for yellow, use picric acid, and for bright 
scarlet, in»e borax. The aniline dye 
should be dissolved ill alcohol before it 
is fit for use, in which condition it .should 
be kept in well-closed bottles until it is 
required. It may also be purchased in 
a dissolved condition of any respectable 
chemist. To colour by means of ani¬ 
line, take a porcelain, or any other 
well-glazed vessel, pour in some boiling 
water, and add as much dissolved aniline 
ns will nicely colour the water. Ac¬ 
cording to the quantity of aniline used, 
the colour of the flowers will become 
more or less bright. After the water 
has cooled a little, plunge in the flowers 
or grasses, and keep them in it till they 
are nicely coloured; then rinse in cold 
water, shake off the liquid, aud hang 
them up in the open air to dry. To 
obtain a fine blue, take aniline bleu de 
lian, boil the colour with the water for 
5 minutes, and then add a few drops of 
sulphuric acid before using. For violet, 
use 1 part aniline violet and 1 of aniline 
bleu de lian; for red, aniline fuehsin; 
for scarlet, 1 part aniline fuchsin and 1 
of aniline violet; for orange, aniline 
d’orange; for lemon colour, picric acid, 
which should be dissolved in boiling 
water, and then thinned with a little 
warm water. Dip in the flowers, but 
do not drain off the liquid. All kinds of 
ornamental grasses can be thus coloured 
(especially Stipa pennata and Ammo- 
bium alatum), white Xeranthemums, 
and most other everlasting flowers, 
Immortelles, however, as well as the 
other kinds of Helichrysums, must be 
treated differently; their natural yellow 
colour must first bo extracted by dip¬ 
ping them in boiling soap-water, made 
with Italian soap, and afterwards dried 
in an airy, shady place. The flowers 
generally become closed when thus 
treated, and should be placed near an 


oven, and subjected to the influent ,-f 
a dry heat, when they will soon reoi^ 
This is very important, if they are hi 
tended to be coloured ; if not, thev 
remain fine pure white immortelU 

Most immortelles, however, are colour^]' 

bright scarlet by means of borax, win! h 
gives a beautiful colour; but it dJcs 
not keep well, and becomes gradually 
paler. For this purpose, dissolve F , 3 
much borax in boiling water as will 
colour it nicely; when coni, dip the 
flowers, but do not allow them to remain 
in after they have taken the colour* if 
kept in too long, they will not again 
open their flowers. The chief point in 
every mode of colouring immortelles is 
to 2'lace them first in a dry, warm 
atmosphere, where they will open their 
flowers well; and, after colouring, they 
should again be exposed to heat, bv 
which means they will nearly always 
reopen them. Very nice-looking im¬ 
mortelles are also produced by colouring 
only the centre of each flower scarlet, 
which is done very rapidly with boiai, 
by moans of a small pencil or a thin 
wooden splinter, dipped into the colour 
and afterwards applied to the centre. 
This is generally done by little children 
in those establishments in Germany and 
France which supply the trade with 
everlasting flowers. Finally, a very 
cheap and a very good recipe to colour 
ornamental grass and moss a beautiful 
green:—If a dark green is required, 
take 2 oz. boiling water, 1 oz. alum, 
and £ oz. dissolved indigo tcarmine; 
plunge the moss or grass into the mix¬ 
ture, shake off the liquid, and dry in an 
airy, shady place. In the winter, how¬ 
ever, they should he dried by means of 
fire-heat. If a light green is required, 
add to the above mixture more or less 
picric acid, according as a more or less 
light shade is required. ( Eng . Mech.) 

Hats.—The fulling-stock may be 
made the vehicle for dyeing or stain¬ 
ing all fancy colours, as drabs, beavers, 
slates, mouse, tan, rosy drabs, and many 
others. Some makers partially dye, and 
then complete the staining in tliestocks. 

Beaver.—(1) Take 1J lb. copperas, 1 
pint pyrolignite of iron diluted with 
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bilin" water, 4 oz. Hofmann’s aniline 
Uue 4 oz. in t %° extract (free from 
Titriol, or this will turn it green), for 

1 Joz. hats. 

(i) for the fulliug-stocks, for 24 Joz. 
bodies: 1 lb. common graphite 
ibhtk lea ■1), 3 lb. Venetian red, 1 gill 
indicro extract. 

(S) Light: 2 lb. red-lead, 1 oz. indigo 
extract, 1 lb. common graphite, 2J lb. 
terra castle. 

Cream colour for 24doz. 3-oz. bodies: 

2 lb. red lead, 2 lb. common terra castle, 
2 wills indigo extract in liquor, 3 gills 
orchil. 

Fawn colour: lb. burnt sienna 

ground tine, -J lb. burnt umber, J gill 
orchil, } gill indigo extract in liquor. 

Mouse colour: 34 lb. common gra¬ 
phite (black-lead), ~2£ lb. best terra 
castle, 24 gills indigo extract in liquor, 
4 gills orchil, 8 oz. red-lead. 

An ordinary drab tor soft hats : | lb. 
common graphite, ^ lb. best ditto, 3 gills 
orchil, 2 gills indigo extract; put the 
graphite into a pan, cover with water, 
and let down with sulphuric acid at 
3u c Tw. 

Ilose: 2^ lb. common graphite, 2 gills 
indigo extract in liquor, 5 gills orchil. 

Slate : 4 lb. common graphite, 4 gills 
indigo extract, 34 gills orchil. 

Cinnamon: 34 lb. red-lead, 24 lb. 
be/st terra castle, 2J oz. picric acid, ^ gill 
indigo extract, 3 pints orchil. The 
picric acid is first dissolved in hot water, 
and the other ingredients arc added. 

General Hints.—To give the best 
results in fine fur hats, all the hoods 
should be shaved on a lathe before 
proofing. Many of the best makers 
assert that this class of goods will retain, 
better colours by being mordanted before 
placing in the logwood bath. (Spons* 
Encyclopaedia-) 

Horn.—(1) After having fine sand¬ 
papered the horns, dissolve 50 to 60 gr. 
nitrate of silver in 1 oz. distilled water. 
It will be colourless. Dip a small brush 
in, and paint the horns where they are 
to bo black. When dry, put them 
where the sun can shine on them, and 
you will find that they will turn jet 
black. When done, polish off. (2) By 


boiling in infusions of various-coloured 
ingredients, and is done to imitate tor¬ 
toiseshell. Mix together pearlash, quick¬ 
lime, and litharge, with a sufficient 
quantity of water, and n little pounded 
dragon’s blood, and boil them together 
for 4 hour; apply this hot; for black— 
iron, iron filings, copperas, with vinegar 
applied on this. 

(3) Black. 5*5 lb. burned lime are 
slaked in a little water, so that a pow¬ 
der-like hydrate of lime is obtained ; 
this is mixed with 2 * 2 lb. minium, and 
this mixture is funned into a thick paste 
with such lye as soap-boilers use,having 
a specific weight of 1 * 036. The articles 
of horn are placed in this solution fur 
24 hours; they are then taken out, 
rinsed off with water, dried with a cloth, 
brushed over with rape-seed oil, and 
then again rubbed dry. 

(4) Black. O'14 oz. silver are dis¬ 
solved in 2 • 1 oz. nitric acid (aqua fortis), 
and this solution is applied several times 
to the article to be stained, but it is 
absolutely necessary that the first coat 
should be entirely dry before another is 
applied. The articles are then burnished 
and made bright. 

(5) Green. 0*52 oz. fine indigo- 
carmine are dissolved in 2*1 oz, rain¬ 
water. Then 0*175 oz. pure picric acid 
are dissolved in 2’1 oz. boiling hot rain¬ 
water, and both solutions are mixed 
together. A very beautiful, durable 
green colour will in this manner be 
obtained, and can be used for the various 
manipulations. 

(6) Green. 0*35 oz. aniline green are 
dissolved in 4*2 oz. spirit of wine, and 
the horn to be stained is treated with 
this solution. All the different shades 
of green may be produced by adding 
blue or yellow stain. 

(7) Green. 7 4*2 oz. copper cut up 
finely and gradually dissolved in 13 oz. 
nitric acid (aquafortis), and the articles 
to be stained are boiled in this solution 
until they have assumed a fine green 
colour. 

(8) Purple* 17*5 oz. logwood are 
boiled in 4-4 lb. milk of lime, and the 
same method is observed as given in (9). 

(9) Red. 17‘5 oz. red Brazil-wood 
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are boiled for 1 hour in 4*4 lb. milk of 
lime, and filtered through a cloth. The 
articles of horn, ivory, or bone to be 
stained are boiled for 1 hour in a solu¬ 
tion of 1 *05 oz. alum in 17*5 oz. water. 
They are then placed ill the above stain, 
and allowed to remain there until the 
desired colour has been produced. Ar¬ 
ticles stained in this manner will acquire 
a beautiful purple culuur by dipping 
them in alum-water. 

(10) Bright red. 8*75 oz. logwood 
aud 8*75 oz. red Brazil-wood are boiled 
in 4*4 lb. milk of lime. It is applied 
in the same manner as (U). 

(11) Tortoise-shell. A rough dough 
is prepared from 17*5 oz. white litharge, 
2*2 lb. finely-powdered unslaked lime, 
3*3 lb. soap-boilers* lye having a 
specific weight of 1*036. The places of 
the horn which are to become dark are 
covered with this dough, and the horn 
is allowed to remain iu contact with the 
dough for about 24 hours, until the 
latter has become entirely dry. The 
horn is then cleansed with a brush. 

(12) Yellow. 17*5 oz. alum, free 
from iron, are dissolved iu 4*4 lb. rain¬ 
water. The articles are allowed to lie 
in this for 1 or 2 hours. In the mean¬ 
while 7 oz, yellow berries are boiled 
with 4*2 oz. carbonate of potash in 2*2 
lb. water for 1 hour, and then strained. 
The articles stained with alum are 
placed in this decoction, and allowed 
to lie in it for 1 hour. They are then 
taken out and dried. 

Horsehair.—The horsehair is first 
washed in soap and rinsed. 

Brown is obtained by letting lie for 
12 hours in a decoction of logwood and 
lime water at 120° F, 

Blue , violet shade, 13 treated as de¬ 
scribed in brown, then passed through 
water to which a little chloride of tin 
solution has been added. 

For blue, the hair is mordanted in a 
solution of 2 parts alum and 1 tartar, 
rinsed aud dyeil in a solution of sulphate 
of indigo, then washed aud dried. 

Med .—The hair is first laid down for 
14 hours in a solution of chloride of 
tin, and then prepared as blue, violet 
shade; after rinsing, it is dyed with 


Brazil-wood and, alum allowed to lie in 
the bath for 24 hours, washed, and dried 

Ivory.—The pieces are always fust 
polished with whiting and water, an! 
when washed quite clean from tl-s 
whiting arc then prepared fur the stah 
by a shurt immersion of lVum :) to 5 
minutes iu acidulated cold water m 
proportion of 1 part of muriatic aud 
the ordinary acid of Uiinimucu, to 40 i-r 
50 of water, or in an equally weak solu¬ 
tion of nitric acid. This cleansing fl m d 
extracts the gelatine from the surface 
of the ivory, and is essential to the 
attainment of a perfectly uniform colour. 
Extreme cleanliness and the absence of 
any grease or accidental soiling areas 
necessary, with which view the work in 
process of staining is at no tune touched 
by the fingers, but is removed from one 
vessel to another by fiat pieces of wood 
attached to each other at one end by a 
fiat metal spring after the form of a 
pair of sugar-tongs, separate pairs beint* 
kept for different colours. Subsequently 
to its treatment with the acid, the ivory 
is invariably again placed in cold water 
that has been boiled, before it is trans¬ 
ferred to the stain. 

(1) Place in vinegar for J hour, then 
in Judson’s dyes till the required shade 
is produced. 

Black. —(2) Lay for several hours in 
a strong solution of silver nitrate, 
remove and expose in a strong light. 

(3) Place a handful of logwood in 
about lj pints water in a saucepan, and 
let simmer till reduced to £ pint; put 
the ivory into the still boiling liquid, 
and let remain for 10 minutes; remove 
and lay before a fire or iu an oven till 
well dried; afterwards polish with 
chamois leather. 

(4) Make a decoction of 2 oz. log¬ 
wood dust in 1 qt. water, and stain; 
dissolve 1 oz. iron sulphate in 1 qt. 
water; then heat the tw r o stains in 
separate vessels to 100° F. (38° C,), 
and immerse the ivory in the logwood 
for 15 minutes; well wash, and put it 
into the iron sulphate for 5 minutes. 

Blue. —(5) Immerse for some itime 
in a dilute solution of indigo sulphate 
containing potash. 
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in the proportion of 2 parts of the 
former to 1 of the latter, being careful 
to observe the same jirecautions as in 
stalling re'l; then dip in strong solu¬ 
tion of peariish and water. 

y r .,u-n. —(3) Alkauet root. 

Green. —(*J) lVil in a solution of 
v*rdj’ r ris in vinegar till the desired 
shade i* jirndueed. 

jtiil _(10) Make an infusion of cochi¬ 

neal in liquor ammonia;, and immerse 
pieces therein, having previously soaked 
thvin for a few minutes in water slightly 
soured with nitric acid. 

(11) Dip in the tin mordant used in 
dveing, and then plunge into hot decoc¬ 
tion oY logwood, 4 lb. per gal. water. 

(12) Dip in a solution of nitro- 
muriate of tin, and then in lac, to 
pro luce scarlet; by then plunging into 
a solution of potash it will become 
cherry red. 

(1U) Coil cuttings of scarlet cloth in 
water, and add pearlash by degrees till 
the colour is extracted; add a little 
rock-alum to clear the colour, then 
strain. Steep the ivory in nitric add 
dilated with twice the bulk of water; 
take out and plunge into the dye till 
sufficiently deep. The acid hath must 
not he too strong, and the ivory should 
he taken out us soon ns the surface 
becomes rough ; the dye bath must be 
warm, but not hot. A variegated ap¬ 
pearance may be produced by covering 
portions with white wax, these retain¬ 
ing their natural whiteness. 

Fellow. —(14) Saffron or turmeric. 
Immerse in a solution of £ lb. alum per 
pint, then boil in decoction of turmeric 
m lime-water. 

(15) 0*175 oz. picric acid, are dissolved 
in 1*05 oz. hot water. On the other 
hand, 0'07 oz. concentrated sulphuric 
add .are diluted with 0*35 oz. hot water, 
and the freshly-smoothed articles are 
laid in the fluid, and frequently turned. 
They are then taken out, dried off, and 
placed in a solution of picric acid while 
this is still hot, where they remain until 
they are uniformly yellow. A lustre is 


given them by polishing with soap and 
water and fine whiting. (This is a 
very good method for colouring billiard 
balls yellow.) 

(1(3) 0*35 oz. aniline yellow are dis¬ 
solved in 10 5 oz. spirit of wine. The 
ivory is brushed over with this solution 
or is placed in it. If some aniline red 
is added to this stain, all shades of 
colour, from orange to bright reddish 
yellow, can be obtained. 

Vegetable Ivory. —L. Muller finds that 
objects of this material may be stained 
by boiling them for a long time in a 
perfectly clear solution of the desired 
colouring matter. Aniline red, picric 
acid, or potassium dicliromute, iodine 
green, sumach, aniline dyes,&c., maybe 
used conveniently. The ivory must be 
thoroughly clean. It may be bleached 
by immersion for several hours in a 
solution of permanganate, and then in. 
sulphurous acid. 

Kid. Gloves.—Reimann states that 
the glovet are stretched over a wooden 
band, and the colour is spread upon 
them with a brush. The following 
prescriptions are given :— 

Black .—The glove is v, ashed in alco¬ 
hol, and 3 times brushed over with a 
decoction of logwood, allowing between 
each brushing 10 minutes for drying; 
afterwards dipped into solution of iron 
protosulphate, and then brushed with 
warm water. Should the colour not 
prove sufficiently dark, a decoction of 
quercitron may be added to the logwood 
decoction. Instead of the protosulphate, 
some nitrate of iron may be used. As 
the leather begins to dry, it is rubbed 
over with talc powder and some olive- 
oil, and pressed between flannel. The 
treatment with talc and oil is repeated, 
and the glove then allowed to dry on 
the stretch-wood. 

Brown .—The solution is made up of 
varying quantities of decoctions of log¬ 
wood and Guinea-wood. For darkening, 
a small quantity of iron protosulphatc 
is employed. 

tiussici’rcd .'—Decoction of cochineal 
with a tin salt and some saccharic acid, 
and, if a dark tint is demanded, addi¬ 
tion of some logwood extract. 
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Grey. —Brir-hing with decoction of 
sumach, and subsequent treatment with 
a feeble solution of iron protusulphate. 
Addition of logwood and yellow’ Brazil¬ 
wood to the sumach decoction produces 
a greenish-grey tint. 

The aniline colours can he employed 
without any previous preparation of the 
leather. The bluish tint so greatly 
liked in black gloves is obtained by 
washing the finished article with sal- 
ammoniac solution. If it is required to 
keep the seams white, they arc covered 
with flour-paste with which some fat 
has been admixed. Instead of brushes, 
one may sometimes use a sponge. 
(Ding. Pubjt. Jonm.) 

Kid gloves of good quality, especially 
when light-coloured, are often thrown 
away when soiled, ami made no further 
use of. By employing the following 
simple means, they might easily be dyed 
violet, black, or yellow, by the owner 
himselfj and made to look almost equal 
to new:—The gloves are firat soaked in 
a little hot water containing dissolved 
crystals of soda or potash, whichever 
colour may be desired, and after a 25 
minutes' bath they are taken out, washed, 
rinsed, and wruug. When the gloves 
are thus cleaned, they arc stretched 
tightly on a block, and the dye applied. 

Violet .—According to the tint de¬ 
sired, aniliue or orseille violet must be 
used. Apply a little of the colour by 
means of a brush or rag dipped in the 
colouring liquid. Lay on several coats 
of alum dissolved in water; then dry. 
Then apply one or two layers of the 
dye, which must be always hot. The 
kid is polished, before finally drying, with 
a pad made of a cork covered with a 
piece of woollen cloth. This is the best 
way of regaining the gloss. 

Black . — The same means are em¬ 
ployed throughout. 

Yellow. — This requires a less com¬ 
plicated process—a decoction of Avignon 
crystals with alum. Apply several 
layers, and polish the kid in the way 
indicated above. (Text. Manuf.) 

Simple decoction of onion peel is said 
to produce upon glove-leather an orange- 
yellow superior in lustre to any other. 


It is also said to bo suitable fur mlxin- 
with light hark shades, especially 
low-bark, and as a yellow for modu¬ 
lating browns. The onion dye is , 31 *? 
to fix itself readily, even upon leathers 
which resist colours, and colours them 
well and evenly. (Chem. Me r.) 

Glove-kids are dyed in 2 ways*— 
(1) The skins are plunged into the dve 
bath; in this way all light colours 
ordinarily produced, such as pearl ?rev 
straw yellow, reddish yellow, Mlv«r 
grey, aquamarine, &c. (2) The skins 

are spread on an inclined or round 
table of stone or metal, and brndiej 
over on the grained side—first with a 
mordant, then with a dye liquor, and 
lastly with a solution of mineral salt. 
The mordant serves to fix the colour on 
the surface of the skin, to prevent its 
striking through, to produce certain 
modifications of colour, and to enable 
any parts of the skin which yet contain 
fat to take colour evenly with the rest. 
To satisfy these conditions, the com¬ 
position of the mordant is varied. 
Bichromate of potash, ammonia, potash, 
soda, and stale urine are among the 
most frequently employed, seldom sepa¬ 
rately, but usually in a mixture con¬ 
taining 2 or more. Dyestuffs of vege¬ 
table origin have always held the first 
place. Those most in use are logwood, 
Brazil-wood, the 2 fustics, several species 
of willow bark and of berries, indigo 
carmine, and indigo dissolved in sul¬ 
phuric acid. Aniline colours used alone 
remained in fashion for a short time 
only, but are now usefully employed as 
top colours—namely, brushed in very 
dilute solution over vegetable colours. 
In this way particularly graceful shades 
of green, violet, and marine blue may 
be produced. After the mordant has 
been applied once or twice, and the 
colour 3 to 6 times, a wash containing 
some metallic salt is generally applied, 
with the object of either bringing out 
the special tone required, or of making 
the colour more lively and permanent. 
The so-called vitriols are mostly em¬ 
ployed — u white vitriol ** (zinc sul¬ 
phate), and occasionally other salts. 
Before dyeing, the greater part of the 
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£ oar pajt, and alum must be removed 
iVnathe skins by washing with tepid 
TriKr, and therefore they require a 
g'. u L ,nj treating with egg yollc and salt, 
j' Ul ’ e case of skins wlueh are dyed by 
riming into the dye-vat, this is done 
irhuTtho dyeing is completed*, in that 
„i brush dyeing, before the dyeing pro- 
L After the dyeing, the skins, if 
,j;.,ne<l, are wrung out; if brush dyed, 
si Jked out with a brass plate, to get 
nd uf superfluous water. They are 
th^n dried in an airy room. Before 
staking (stretching), the skins arc laid 
or hun* in a damp cellar, or in moist 
snvdnat. They are staked twice—once 
damp, and once nearly dry. Skins 
which are much damaged on the grain, 
or otherwise faulty, are smoothed with 
lump pumice on the flesh side, either 
ly hand or machine. They are then 
dyed on this side, mostly by dipping, 
hut occasionally with the brush, in 
which case the method described is 
dightly modified. (Spans’ JEncyc.') 

Leather.—The following stains for 
leather are selected from the beat 
authors on the subject:— 

Ilia u.*s.—(1) J gal. vinegar, 4 lb. 
dry lamp-black, 3 lb. sifted iron rust; 
mix, let, stand for a week; lay 3 coats 
im hot, and rub with lmseed-fdl. 

(if) h lb. good gall^, well broken, 
l lb. logwood, 3 oz. hou sulphate; 
makes about X gal. 

(,d) Wet with iron liquor and rub 
with a piece of iron; then oil, or give a 
dressing of composition made by melt¬ 
ing 2 oz. black rosin and adding 3 oz. 
beeswax. When thoroughly melted, 
take from the fire, and add £ oz. fine 
lamp-black which has had A dr. 
Prussian blue mixed with it; tiun with 
turps just before it gets too cold. 
Apply a coat of this with a rag, and 
polish with a soft brush. 

(4) Ball Black. For harness leather 
straps, this is made of J oz. isinglass, 
J oz. indigo, 4 oz. logwood, 2 oz. soft 
soap, 4 oz. glue, softened, and 1 pint of 
vinegar; the whole is mixed, warmed, 
strained, and allowed to cool, when it is 
ready for use. 

(5) Hatters’ Black. This black is 


unequalled for finishing. It is made 
by dissolving 1 lb. extract of logwood, 
£ oz. bichromate of potash, and 1 oz, 
copperas in 1 gal. water, 

(fi) Patent leather Black. Mix to¬ 
gether g lb. each of ivory black, puri¬ 
fied lamp-black and pulverized indigo, 
3 oz. dissolved gum-arabic, 4 uz. brown 
sugar, and £ oz. glue, dissolved in 1 pint 
water; heat the whole to boil over a 
slow fire, then remove and stir until 
cool, and roll into balls, 

(7) Vinegar Black, This is the most 
simple and useful colouring liquid for 
the trimming shop for blacking leather 
straps. To make the simplest, and 
without doubt the best, procure shav¬ 
ings from an iron turner, ami cover 
them with pure cider vinegar ; heat up 
and set aside fur a week or two, then 
heat again and set in a cool place for 2 
weeks; pour off the vinegar, allow it to 
stand for a few days, drain off, and cork 
up in bottles. This will keep a long 
time, anti while producing a deep 
black on leather, it will not stain the* 
bauds. 

(S) Vanadian Black. This process is 
clue to Sorensen, of Sweden, and he 
thinks that it will make black dyeing on 
leather easier, cleaner, and more durable 
than that obtained by present methods. 
The leathers to be treated by this pro¬ 
cess ought to he tanned with nut-galls, 
and consequently contain gallic acid or 
its derivatives, which give a black 
colour on treatment with salts of vana¬ 
dium. The author admits as well known 
the compounds of gallic acid with which 
vanadium ought to produce a black dye, 
as well ns the salts of vanadium which 
are commonly used for this purpose. 
It is of no importance what particular 
time after the tanning is chosen for 
dyeing the leather black. The dyeing 
is effected by simply applying over the 
surface a solution of a suitable salt of 
vanadium, so that the chemical reaction 
may take plane within the texture of 
the leather. Thus he recommends as 
very efficacious a solution of the neutral 
vanadiate of ammonia, 1 lb. in 10 gal, 
water. The operation should be con¬ 
ducted at a moderate heat, which is 
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favourable to obtaining a fine black. 
This process is recommended in place of 
corners' blacking for leathers of an 
open texture, as for shoes, harness, &c. 
It is easy to produce reserves by apply¬ 
ing the solution of vanadium only to 
some particular parts of the leather, 
leaving the rest untouched. In saddlery 
a very elegant efleet is produced spon¬ 
taneously owing to the circumstance 
that the waxed thread of the seams does 
not take the colour, but retains its own 
colour, and appears as a light design 
upon a black giound. The operator in 
this kind of leather dyeing does not soil 
his hands. There is produced a true, 
penetrating, and durable dye in place of 
a mere superficial coating, which often 
requires renewal and becomes lighter 
nith time. ( 'feint. Prat .) 

(0) 4*2 oz. bruised gallnuts and 
17*5 oz. green nutshells are boiled in 
26*25 oz. rain-water. When the mix¬ 
ture has boiled 1 hour, the liquor is 
strained through a cloth. The leather 
to be coloured is first stained with the 
solution of iron filings, common salt, and 
vinegar, as given under purple, before 
the above decoction is applied. 

Blue. —2*2 lb. elderberries are boiled 
with 1*05 oz. alum, free from iron, in 
2*2 lb. wine vinegar, and this solution 
is also filtered. If leather is to be 
coloured blue, the decoction of elder¬ 
berries is applied uniformly with a 
sponge. When the coating is dry, it is 
brushed over lightly with solution of 
blue vitriol in vinegar. 

Browns, Bussds, Beds, Yellows .—The 
use of russet and brown leather for 
reins necessitates the employment of 
stains of various shades in the work¬ 
shop, in order that the reins or other 
straps may be of a uniform colour after 
being worked. In most cases rein 
leather is stained by the currier, but 
when worked the freshly-cut edges need 
to be stained to correspond with the 
grain. The stains used are generally 
made of Spanish saffron aud annatto, or 
of saffron alone, made up in various 
ways, the most common and reliable 
being the following:— 

(1) Boil a given amuunt of saffron in 


water until the colour is extracted \ 
a quantity of annatto in urine and mix 
tlie tivo together, the proportion, if 
each determining the shade. The nv J 
annatto used, the darker is the colour. ° 

CO Another manner of preparin'; tin 
stain is to boil J oz. Spanish sndvon and 
i oz. annatto in water until the dru 
extracted, to which must he added some 
alcohol to set the colour. 

(?■) To make a stain of saffron alone 
boil a quantity in water until tile Jve 
is extracted; strain off; and when cold 
add alcohol in order to set the colour. 
The shade may be changed by ailJi a ^ 
oxalic acid in varying quantities, ac¬ 
cording to the colour required. The 
proportion cannot be given with anv 
degree of accuracy, as the colour is a 
matter of taste, and can be regulated in- 
using greater or less proportions of each 
article. 

(4) Another saffron stain is made by 
boiling saffron in a small quantity rif 
water until the colonv is extracted, and 
reducing with urine. 

in using any of these stains apply 
tiiem with a cloth, and when nearly dry 
rub with a woollen rag slightly waxed. 

(51 A yellow stain is produced by 
boiling fustic berries in alum water; 
the shade may be darkened by the 
addition of a small quantity of pondered 
Brazil-wood boiled with the berries. 

(5) Another yellowish-red stain is 
made of Iirazil-wooil and yellow berries 
in proportion to suit, builing them in 
water until the colouring matter is 
extracted. This can be applied to sides 
that have not been stained, when in¬ 
tended fur flat reins, halters, &c., in the 
following manner:— 

Lay the leather upon a table, and rub 
the flesh side with a warm stretching 
iron; turn it over and moisten the 
grain side with water, and rub with a 
copper stretching-iron until the leather 
is nearly dry ; then apply the colouring 
matter to the grain, and rub with a 
copper slicker. When the leather is 
perfectly dry, rub the grain with a 
glass slicker. An edge stain is made 
by adding a small quantity of aluin to 
llio aluive-mentinned ingredients. 
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( 7 ) A brown stun is made by boiling 
-,. Uil l parts of pine ami alder barks in 

1 times their bulk of water until all the 
(j.Iuiiring matter i» extracted, anti when 
Jd adding a small quantity of alcohol, 
Siiiron boiled for 12 or 15 hour.-, gives a 
^Ltl brnwn stain, to which alcohol imiafc 
|,» added to make it set. 

(S) Picric acid aud water, in pro¬ 
portions of 1 to 10, heated to a blood 
h, u, make a good yellow stain. dVeld 
Lolled in water also makes a yellow stain. 
An orange-yellow is produced by boiling 
fustic berries in alum water. This stain 
mar be converted into a rich brown by 
washing the leather to which it has 
Leu applied, before the stain is fairly 
dry* with an alkali. 

(U) A red stain is produced by boil¬ 
ing Brazil-wood in lye. If mixed with 
ivcid it produces a brownish yellow, 
well adapted for use on halters and 
bridles. 

(10) An edge stain for russet leather 
h made by cutting 11 oz. anuatto in 

2 qt. mine, allowing it to stand for 
ii+ hours, then adding 3 qt. water, and 
boiling until reduced to one-half the 
original quantity. 

All stains appear to better advantage, 
and are rendered more durable, by bring 
covered with a shellac varnish, which 
.should be applied after the reins are all 
dry, and then finished up. The shellac 
should be applied with a sponge. 

(11) A bright orange stain is made by 
mixing yellow aniline with alum water. 

(12) 1 oz. oxalic acid, 1 oz. spirits 
of salts, 1 scr. bruised cochineal, and 
1 pint boiling water, make a good 
brown stain. 

(13) Another red stain is made by 
dissolving 1 oz. cochine.il in % pint hot 
water, and adding 1 gill spirits of harts¬ 
horn. 

(14) A bright crimson stain is alum 
or tin salts and a decoction of cochineal. 

(15) For sole leather, 185 dr. Paris 
yellow, 37 dr. chrome yellow, 312 dr. 
pipeclay, 250 dr. alum, 250 dr. quer¬ 
citron, 185 dr, sulphuric acid, If pints 
tragacanth solution, boiled together with 
7 pints water, aud the mixture, when 
cold, suitably applied. 


(16) Brown. 17*5 oz. dried and pow¬ 
dered nut-shells are boiled for 1 hour in 
52*5 oz. milk of lime, and strained 
through a cloth. This de<notion is ap- 
plied frequently to the leather. 4 *2 oz. 
ground logwood, 4*2 oz. annatto are 
boiled in 17*5 oz. rain-water, aiul a 
solution of l>*52 oz. carbonate of potash 
in 2*62 oz. vinegar i& added to the above 
decoction. 

(17) A brown stain is also obtained 
by rubbing together upon a marble 
slab, 4*2 oz. umber, (J*52 oz. finest 
lampblack, in oil, with 17*5 oz. ox-gall. 

(18) Yellow. 0'52 oz. sailron, cut in 
small pieces, are digested in 2*1 oz. 
alcohol SO per cent, strong, for several 
days at a moderate heat. The solution 
is filtered, and applied directly to the 
leather. 

(10) Yellow. 17*5 oz. ground yellow 
wood or 17*5 oz. birch leaves are boiled 
for 1 hour in 2*2 lb- viuegar, and the 
iluid is strained. The articles to be 
stained mo first covered with a solu¬ 
tion of 1*05 oz. carbonate of potash, 
with a sponge tu the leather, which has 
first been stretched, and -when this has 
become dry, apply the colouring liquor 
also with a sponge. 

(20) Bright Yellow. 1*05 oz. finely- 
powdered turmeric and 0*52 oz. gam¬ 
boge are digested at a gentle heat for a 
few days in 2fi*25 oz. alcohol 80 per 
cent, strong, and the fiuid is then fil¬ 
tered. The process is the same as (19), 
either with or without alum or car¬ 
bonate of potash, 

(21) 17*5 oz. barberries are boiled 
in 2*2 lb. water, and the decoction is 
filtered. In this case also a solution 
of alum or carbonate of potash in water 
is used before applying the decoction to 
the article. 

(22) Yellow. 17*5 oz. wold arc boiled 
in 3*3 Hi. water lor 1 hour, and used in 
the same maimer as (21). 

(23) Green. 1*57 oz. verdigris and 
0*52 oz. sal-ammoniac are dissolved in 
8*75 oz. wine vinegar. If a small quan¬ 
tity of satfron extract is added to this, 
a yellowish-green colour, the so-called 
parrot-green, is obtained. 

(24) Green. If leather is first coated 
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with a solution of Berlin blue, and then 
with a yellow stain, a beautiful durable 
given will be obtained. 

(23) Violet. 17‘5 oz. Brazil-wood are 
boiled for 1 hour in 0'44 oz. water, and 
the decoction is then filtered. Another 
solution of 4-2 oz. coppeias in 875 oz. 
water is prepared, and this is mixed 
with the decoction of 13razil-wuud. 
Violet stains are alsu obtained by mix 
iug red and blue stains together. 

(2G) lied. 875 oz. shavings of red 
Brazil-wood aro placed in a bottle, 
2*2 lb. wine vinegar is poured over 
them, and they are digested for 8 days, 
and stirred frequently in the mean¬ 
while. The solution is then filtered 
though a cloth. Meantime a solution 
of 105 oz. alum free from iron, in 
875 oz. water, is prepared, and the 
above preparation of Brazil-wood is 
added to this under constant stirring. 
A very beautiful red is obtained in Lliis 
manner. The shavings of Brazil-wood 
may also be boiled in rain-water, and 
this be compounded with a solution of 

bitar truto of potash. 

(27) Cochineal. 1*05 oz. of the finest 
cochineal is powdered and digested in 
17-5 oz. alcohol 80 per cent, strong, 
until it is dissolved; the solution is 
then filtered. More nr less cochineal 
is taken according as the colour is re¬ 
quired to lie darker or lighter. 

(28) Scarlet. 1*05 oz. scarlet berries 
are bruised, and dissolved in 4-2 oz. 
alcohol, 80 per ceut. strong, and the 
sulution is filtered. 

(29) Purple. 875 oz. Brazil-wood 
shavings, or 2-1 oz. scarlet berries, aro 
boiled in 2*2 lb. water in an earthen 
put or in a bright copper boiler. The 
decoction is filtered and compounded 
with a sufficient quantity of fluid 
chloride of zinc to obtain either a 
lighter or a darker colour. 

(30) Crimson. A solution of 014 oz. 
cochineal, 0*14 oz. cream of tartar, 
0*42 oz. solution of zinc., is prepared. 
The mixture is thoroughly shaken, and 
the contents of the bottle are exposed 
to heat for 24 hours. Spirit of sal- 
ammoniac is then added in drops until 
the desired colour is obtained. 


(.31) A rich permanent brown can t„ 
imparted to rem-luather by treating 
hides, after they are tanned, to a IJf- 
in a liquor made from equal cartsV*’ 
pine ami alder bark. The hide.- \r-* 
spread in a vat, with liquor e-cr.u-h 
to cover them, where they arc allow .1 
to remain one week; they aiv tfo_u 
removed, and fresh liquor ’is applud 
By repeating this treatment 3 or i 
times a very rich brown can he i, TlJ . 
cl need. Orange-brown is produced £• 
scraping the flesh side after the hij/- 
have been removed from the vats for 
the last time, and sprinkling them on 
the scraped side with pulverized alum. 
As soon as each one is sprinkled with 
the alum, it is laid in another vat on* 
upon the other, and allowed to remain 
24 hours ; they are then moistened v.ith 
the alum liquor in the bottom of the vat 
and laid upon the beam and well worked, 
after which they are rubbed with salt 
and alum, and rolled up and allomd 
to remain undisturbed for 24 hours. 
This salting is repeated 3 times, after 
which the hides are strcMicd length- 
wise and dried ; they are then hoardi-d 
and worked soft, and treated to a mat 
of hog’s lard and train-oil on the fl^h 
side; m about 2 days they are again 
boarded, and worked off with a giiba 
slicker. This leather has a tine giain, 
and retains its softness for a long time. 

Calf-hid. — Dyeing black is accom¬ 
plished either by brushing on a table, 
or by “ridging” nr folding, grain-^de 
outwards, and drawing quickly through 
baths of the mordant and colour. To 
prepare them for the colour, stale urine 
is generally employed. A deeper colour, 
and one less likely to strike through 
the skin, is obtained by adding £ lb. 
potash bichromate to 4 gal. urine; or 
the following mixture may be sub¬ 
stituted with advantage, viz, £ lb, 
Marseilles soap dissolved in boiling 
r ater, 5 or (3 egg-yolks added, and the 
diolc made up to 4 gal, with water 
and J lb. potash bichromate. The 
colour used is infusion of logwood or its 
extract, or jj logwood, which is best ex¬ 
tracted by stale urine or old soak liquor, 
with addition of a small quantity of 
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roll (1 lh. to 2 j lb. dyewood). It is 
and darkened by a wash of iron- 
liq.ur»r (1 of iron protosulphate in 75 
cold water)- After being again dried, 
the skins are grounded with the moon- 
Lcife. and rubbed over on the grain 
with a composition containing oil, wax, 
&e. anil are finally ironed with a fiat 
iron to give them a fine and smooth 
surface. Eitner gives a recipe for the 
rlu**;—1 lb. gum-arabic, J lb. yellow 
wix, i lb. beef tallow, £ lb. 3dai»eilles 

s. -ap, 2 lb. strong logwood infusion, and 
1 gal. water. The water is brought to 
a boil in an earthen pot, and then the 

t , ii;p, wax, gum, and tallow are added 
successively, each being stirred till dis¬ 
solved before adding the next, and 
lastly the logwood. After boding lbr 
an hour, it is allowed to completely 
cool, being incessantly stirred during 
the whole process. (Spoils' Encyclo- 
jadii.) 

Metals.—Before giving special re¬ 
cipes under the separate metals, it will 
he well to quote the fi>llowing para¬ 
graph having a geuerai bearing on the 
subject. 

Metals may be coloured quickly and 
cheaply by forming on their surface 
a coating of a thiu film of a sulphide. 
In 5 minutes brass articles may be 
coated with any colour, varying from 
gold to copper-red, carmine, and dark 
red, and fiwn light aniline blue to a 
blue-white, like sulphide of lead, and at 
List a reddish white, according to the 
thickness of the coat, which depends on 
the length of time the metal remains in 
the solution used. The colours possess 
a very good lustre, and if the articles 
to be coloured have been previously 
thoroughly cleaned by means of acids 
and alkalies, they adhere so firmly that 
they may be operated upon by the 
polishing steel. To prepare the solu¬ 
tion, difsedre h oz. hyposulphite of soda 
in 1 lb. water, and add 4 oz. acetate of 
lead dissolved in £ lb. water. When 
this clear solution is heated to 190° to 
200° F. (88°-9o° C\), it decomposes 
slowly, and precipitates sulphide of lead 
in brown flakea. If metal be now 
present, a part of the sulphide of lead is 


deposited therein, and according to the 
thickness of the deposited sulphide of 
lead the above colours are produced. 
To produce an even colouring, the 
articles must be evenly heated. Iron 
treated with this solution takes a steel- 
blue colour; zinc, a brown colour; in 
the case of copper objects, the first gold 
colour does not appear; b*ad and zinc 
are entirely indifferent. If, in dead of 
the acetate of lead, an equal weight of 
sulphuric acid is added to the hypo¬ 
sulphite of soda, and the process carried 
on as before, the brass i& covered with 
a very beautiful red, which is followed 
by a green (which is nut in the first 
scale of colours mentioned above), and 
changes finally to a splendid brown 
with green and red iris glitter, This 
last is a wry durable coating, and may 
find special attention in the manufac¬ 
tures, especially as some of the others 
are not very permanent. Very beauti¬ 
ful marble design-* can be produced by 
using a load solution thickened with 
gum tragneanth on brass which has 
been heated to 210° F. ( ( Jy° C.), and is 
afterwards treated by the usual solu¬ 
tion of sulphide of lead. It may be 
used several times. 

Brass.— (1) An orange tint inclining 
to gold is produced by first polishing 
the brass and then plunging it for a few 
seconds in a warm neutral solution of 
crystallized acetate of copper. Dipping 
into a bath of copper, the resulting tint 
is a greyish green; while a beautiful 
violet is obtained by immersing the 
inetal for an instant in a solution of 
chloride of antimony and rubbing it 
with a stick covered with cotton. 
During this operation the brass should 
be heated to a degree just tolerable to 
the touch. A j/ioirtf appearance, vastly 
superior to that usually seen, is pro¬ 
duced by boiling the object in a solution 
of sulphate of copper. There are three 
methods of procuring a black lacquer 
on the surface of brass. The tir^t, 
which is often employed by instrument- 
makers, consists in polishing the object 
with tripoli, and washing it with a 
mixture composed of 1 part nitrate of 
tin, 2 parts chloride of gold. Allow 
R 
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this wash tn remain f*»r fifteen minutes, 
then \\ ipe it off with a linen cloth. An 
excess of acid increases the intensity of 
the tint. In the second method, copper 
turnings are dissolved in nitric acid 
until the latter is saturated ; the 
objects are immersed in the solution, 
cleaned, and subsequently heated mode¬ 
rately over a charcoal tire. This pro¬ 
cess must be repeated in order to 
produce a black colour, as the first 
trial only gives a dark green. Finally, 
polish with olive-oil. The third method 
is done with chloride of platinum. In 
the United States and on the Continent 
much pains is taken to give objet U *• an 
English look.” For thia purpose they 
are fir»t heated to redne-s, and then 
dipped in a weak solution of sulphuric 
acid. Afterwards they are immersed in 
dilute nitric acid, thoroughly washed in 
water, and dried in sawdust. To cliect 
a uniformity in the colour, they are 
plunged in a bath consisting of 2 parts 
nitric acid and 1 rain-water, where 
they are suffered to remain for several 
minutes. Should the colour not be free 
from spots and patches, the operations 
must be repeated until the desired effect 
is produced. (JEtiif, Meehan.) 

(2) Copper or brass may be bronzed 
in various modes. The repeated appli¬ 
cations of alternate washes of dilute 
acetic acid and exposure to the fumes 
of ammonia will give a very antique- 
looking green bronze; but a quick 
mode of producing a similar appearance 
is often desirable. To this end the 
articles may be immersed in a solution 
of 1 part perchloride of iron in 2 of 
water. The tone assumed darkens with 
the length of immersion. Or the ar¬ 
ticles may be boiled in a strong solution 
of nitrate of copper. Or lastly, they 
may be immersed iu a solution of 2 oz, 
nitrate of iron and 2 oz. hyposulphite 
of soda in a pint of water. Washing, 
drying, and brushing complete the 
process. 

(3) To prevent the every-day rusting 
of brass goods the trade has long 
resorted to means for protecting the 
surface from the action of the atmo¬ 
sphere, the first plan of which is to 


force a change to tub; pliuu. -t 

brass is left in damp sand, it aupurj 
a beautiful brown colour, which v. h- n 
polished with a dry brush remain, 
permanent and requires no cleanin ' p 
is also possible to impart a gruian.i 
light coating of verdigris on the Miif.l* 
of the brass by mean.-, iff dilute aud 
allowed to dry spontaneously. Tj„i 
antique appearance thus gin n i-, vu-v 
pleasing, and more or less permanent. 
But it is nut always possible to wait iff 
good-, so long as such processes requlr L 
and hcncu more speedy methods Ui-arii.- 
necessary, many of which had to b,. 
further protected by a coating of \a r ~ 
nish. Before bronzing, however, all thi' 
requisite fitting is finished, and the 
brass annealed, pickled in old or dilute 
nitric acid till the scales can b.» re¬ 
moved from the surface, secured with 
sand and water, and dried. Brunzin? 
is theu performed according to the 
colour desired ; lor although the w»ud 
means a brown colour, being taken from 
the Italian bronsino, signifying burnt 
brown, yet in commercial language it 
includes all colours. Drowns of all 
shades are obtained by immersion in 
solutions of nitrate or pcrchlonde of 
iron; the strength of the solutions 
determining the depth of colour. Violets 
are produced by dipping in a solution of 
chloride of antimony or of permuiiato 
of iron. Chocolate is obtained by burn¬ 
ing on the surface of the brass moist 
red oxide of iron, and polishing with a 
very small quantity of blaeklead. Olive 
green results from making the surface 
black by means of a solution of iron and 
arsenic in muriatic acid, polishing with 
a blaeklead brush, and coating it, when 
warm, with a lacquer composed of 1 
part lac-varnish, 4 of turmeric, and 1 of 
gamboge. A steel-grey colour is depo¬ 
sited on brass from a dilute boiling 
solution of muriate of arsenic; and a 
blue by careful treatment with strong 
hydrosulphilc of soda. Black is much 
used for optical brass-work, and 4s 
obtained by coating the brass with 
a solution of platinum, or with chloride 
of gold mixed with nitrate of tin. The 
Japanese bronze their brass by boiling 
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it In mlution of sulphate of copper, 
aliun and verdigris. Success in the 
art nf bronzing greatly depends on 
circumstances, such as the temperature 
of the alloy or of the solution, the pro¬ 
portions of the metals used in forming 
J; v alloy, and the quality of the mate- 
rial=. The moment at which to with¬ 
draw the goods, the drying of them, 
and a hundred little items of care and 
manipulation, require attention which 
Gspciienee alone can impart. (Enj. 
ihcAu-n ) 

pi) The best moans for producing a 
black surface on brass, pinchbeck, or 
silver, is said to be platinum chloride, 
which is allowed to liquefy by exposure 
to the air. It is rubbed in with the 
finger, or, best, with the hall of the 
thumb. After blacking, the object is 
washed and polished with oil and leather. 
Platinum chloride is dear, but a little 
of it will do a great deal of work. 

(5) Ordinary gas-fittings are pickled ; 
lilt if you want to get a good bronze 
v„u can use either a sulutiou of nitrate 
of silver or Li-chloride of platinum. 
The articles will require black loading 
after being bronzed, and should be 
warmed before being dipped into the 
bronzing solution. 

(rt) A solution of nitro-muriate of 
platinum will blacken brass quicker 
than anything else; but possibly 2 oz. 
corrosive sublimate dissolved in 1 qt. 
of vinegar will act quickly enough. 
This solution is brushed over the brass, 
allowed to remain till the latter is 
black; it is then wiped off, and the 
bra-'S cleaned and black leaded. 

(7) A very good black varnish may 
be made by mixing a small quantity of 
pure lampblack with rather thick brass 
lacquer, using as little lampblack as 
possible. Another varnish may be made 
bv fusing 3 lb. asphaltum, and when 
melted add 4 lb. shellac and 1 gal. oil of 
turpentine. 

(8) If merely wanted to black it, 
brush on a mixture of best vegetable 
black and French polish. This will 
give a nice dead black, or modify the 
deadness by the addition of polish. 

(9) Make a strong solution of nitrate 


of silver in one dfch, and of nitrate of 
copper in another. Mix the two together, 
and plunge the brass into the mixture. 
Remove and heat the brass evenly until 
the required degree of dead blackness is 
obtained, 

(10) Finely powder a small quantity 
of sal-ammoniac and moisten with soft 
water. Heat the article to be coloured 
over a charcoal tire, and rub over with 
thi-. mixture ; then dry with bran and 
whiting. 

(11) Wash the bu^swork with 
roach alum dissolved by boiling in 
strong lye in the proportion of 1 oz. 
alum to 1 pint lye, and when dry rub 
with fine tripoli. Either of these pro¬ 
cesses will give to brass the appearance 
and brilliancy of gold. 

Bronze .—As to the colouring which 
may be given to bronze, and which is 
obtained by various methods of oxida¬ 
tion, the following are some of the 
methods in vogue:— 

(L) The dull colour of medal bronze 
is obtained by rubbing with a mixture 
of red ochre and blauklead applied by a 
brush. 

(2) The antique green is obtained by 
washing the metal in a liquid made of 
10 gr. marine salt, the same quantity of 
cream of tartar and acetate of copper, 
the whole dis'solved in ‘200 gr. vinegar 
and 30 gr. carbonate of soda. 

(3) The Florentine is obtained by 
means of green vitriol (sulphate of iron), 
and then rubbing with wax. 

(4) The citron tint is obtained by 
means of red ochre mixed with lamp- 
black and oil. 

(5) The old green bronze is obtained 
by several dippings in acid, and subse¬ 
quently with wax. 

(ti) Verdigris is obtained by means of 
sal-ammoniac, and wax afterwards. 

(7) The smoke-tint is produced by 
annealing the object in a wisp of hay or 
straw, which is set on fire, and the 
article is burnished so that the oxide 
formed may penetrate the metal. The 
smoke of turf may be used instead,, wax¬ 
ing afterwards, and removing the grease 
by turpentine so as to carry off the un¬ 
even first layer. 
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(S) Dark or Berlin Bronze. Cleanse 
the metal by dipping it first moment¬ 
arily in nitric acid, then rinsing quickly 
in running water, and rubbing with 
sawdust. The bronzing dip may be 
prepared by dissolving in 1 gal. hot 
water J lb. each perchloride of iron and 
perchloride of copper. The metal should 
not be allowed to remain in this dip any 
longer than is necessary to produce the 
desired colour. Rinse well, dry, and 
polish in warm sawdust or with a rag 
buff. 

(9) In preparing bronze medals for 
the Melbourne Exhibition, a rich choco¬ 
late colour was obtained by the addition 
of a little copper acetate, mired with 
an alkaline sulphide, to the ordinary 
coicothar bronzing powder, by which 
a film of mired copper sulphide and 
oxide, somewhat resembling Chinese 
bronze, was produced. 

Gold.— (1) Gold alloys, particularly 
those containing copper, acquire, through 
repeated heatings during their manu¬ 
facture, an unseemly brown or brownish- 
black colour, caused by the oxide of 
copper, to remove which they are boiled 
or pickled in very dilute sulphuric or 
hydrochloric acid, according to the 
colour they are to have. If we have an 
alloy containing only gold and copper, 
either sulphuric or hydrochloric acid is 
employed, for gold is not attacked by 
either of them, while the oxide of 
copper dissolves so easily that after the 
pickling the articles have the colour of 
pure gold, for the surface is covered 
with a thin film of gold. If the alloy 
consists solely of gold and silver, the 
liquid employed is nitric acid, and the 
articles are left in it a very'short time ; 
the acid dissolves a small quantity of 
silver, and the articles acquire the colour 
of gold. If the alloy coatains both 
copper and silver, besides the gold, the 
method of pickling can bo varied to suit 
the colour it is desired to give to it. 
If, for instance, it is put in sulphuric 
acid, the copper alone is dissolved, and 
the colour obtained is that of an, alloy 
of gold and silver, for the surface con¬ 
sists of the two. If nitric acid were 
used, both copper and silver would be 


dissolved, and in this ease the colour 
obtained would be that of pure soil 
The articles are gently heated ani 
allowed to cool again before boiling 
The object of the heating is to destroy 
any grease or dust that adheres to them 
If they are soldered with soft solder’ 
they cannot of course be heated, and 
must he cleansed from grease and’dust 
by first putting them in a strong lye" 
then washing with water and putting 
them in the acid. The acids are used 
dilute, usually in the proportion of I 
part concentrated acid to 40 of water. 
The articles are laid side by side in a 
porcelain or earthenware dish, and the 
dilute acid poured over them. From 
time to time one is taken out to see if 
it is yellow enough. When the proper 
colour has been reached, they are washed 
in clean water and dried. While, this 
pickling is merely to bring out’ the 
colour of the gold, the colouring of gold 
has for its object the imparting to 
inferior goods of the appearance of fine 
gold. Different mixtures can he em¬ 
ployed for colouring gold, two of which 
are given below as affording very good 
results. Mix together 2 parts saltpetre, 
1 of table salt, and fi of alum, with 6£ 
of water, and warm the mixture in a 
porcelain vessel. As soon as it begins 
to rise, add 1 part hydrochloric acid, 
and bring the contents of the vessel to 
a boil, stirring in the meantime with a 
glass rod. The articles to be coloured, 
suspended on hooks made of strong 
platinum wire, or of glass, are first 
dipped in sulphuric acid and then put 
in the slowly cooking solution last de¬ 
scribed, and moved to and fro in it. In 
about 3 minutes they are taken out and 
dipped into a large vessel of water so as 
to see what colour they are. If the 
desired shade is not yet attained, they 
are dipped in again as often as necessary 
until they have it. In the subsequent 
dippings they are only left in the liquid 
for 1 minute. Articles coloured in this 
way have a light yellow colour, hut 
matted appearance. They are repeatedly 
washed in water to remove the last 
trace of the liquid, and then dried iu 
soft sawdust that has been warmed. 
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Instead of drying in sawdust, they can 
La dipped in hot water the last time and 
left in there a few seconds, and when 
taken out the water that hangs on 
them will evaporate almost instantly. 
The second method of colouring gold 
allnvs is by means of a mixture of 115 
rarts white table-salt and 230 of nitric 
acid, with enough water added to dis¬ 
solve the salt. This is boiled down to 
a dry mass of salt. The salt is put in 
a porcelain dish, and 172 parts fuming 
hydrochloric acid poured over it and 
heated to boiling. As soon as the 
8nucleating oduur of chlorine isperceived, 
the articles to he coloured are dipped 
in, and the first time they are left 8 
minutes in the liquid. In other respects 
the treatment is the same as above de¬ 
scribed. Articles polished previously 
do not require polishing again. Care 
must be taken not to inhale the danger¬ 
ous gas; the operation must be con¬ 
ducted under a draught or out of doors. 
(Saldosser.) 

(2) Place 4 oz. saltpetre, 2 oz. 
common salt, and 2 oz. alum in a 
plumbago crucible, Add sufficient 
water to cover the mixed salts. Now 
place the crucible on the fire and allow 
the mixture to boil. When this takes 
place, place the article to be coloured in 
the mixture, taking care that it is 
suspended by a hair. It may be lett in 
the crucible for about 15 minutes, when 
it should be withdrawn, washed in warm 
water, well brushed with beer aud a 
fine scratch-bru-sh, and re-dipped if the 
colour is not intense enough. 

(3) For small gold articles, such as a 
keeper or plain ring, &c., a very good 
plan is to place them on a lump of 
charcoal and make them red-hot under 
the blow-pipe flame, and then to throw 
them into a pickle composed of about 
35 droos strong sulphuric acid to 1 oz. 
water, allowing the articles to remain 
therein until the colour is sufficiently 
enhanced. Washing the article in warm 
water in which a little potash has been 
dissolved, using a brush, and fiually 
rinsing and drying in boxwood sawdust, 
completes the operation. 

(4) Another colouring mixture, which 


has been greatly recommended, consists 
of a mixture of 20 gr. sulphate of copper, 
40 gr. French verdigris, 40 gr. sal- 
ammoniac, and 40 gr. saltpetre, dis¬ 
solved in 1 oz. glacial acetic acid. The 
articles, suspended by a horse-hair as 
before, arc tu he immersed in this 
mixture, withdrawn, and heated on a 
piece of copper until black. They are 
then to be placed in a pickle of equal 
parts oil of vitriol and water, which 
removes the black coating and brings 
up the colour. Washing in weak putash- 
water, rinsing and drying as before, 
terminates the treatment. 

(5) An Indian native method. — 
Clean the article thoroughly by washing 
in hot soap and water, taking care to 
get rid of all greasiness and of all the 
soap. The natives use tamarind-water, 
aud also the soap-nut. Prepare a paste 
of the consistence of soft butter by 
mixing the following ingredients with 
quantum suf. of pure water—viz. I oz. 
saltpetre, 1 oz. crude sal-ammoniac, 2 02 . 
sulphate of copper; grind each separately 
to u fine powder, then mix with water 
and form the paste. Apply this paste 
pretty thickly and eveuly over the 
article to be coloured, and place while 
wet on ignited charcoal; warm till it 
dries ami smokes; then immediately dip 
into cold water, aud clean by using 
tamarind-water and a soft brush. If the 
colour is not deep enough, repeat the 
process. Plunge the article, whether of 
pure gold, alloyed gold, or gilt, into the 
following solution, and afterwards clean 
thoroughly with a soft brush and soap 
and water. To increase the depth of 
colour, plunge 4 or 5 times, cleaning 
after each plunge:—Powder finely 2 oz. 
alum, 2 oz. saltpetre, § oz. sal-enixum 
(the refuse from aquafortis), put all into 
an earthenware pipkin with 5 oz. water, 
warm over the fire, add I oz. gilders’ 
wax, and gently simmer for a short 
time. To be used when nearly cold. 

(6) This amplifies (2), Jewellery to 
be coloured should be at least 15 carats 
fine, and the solder* should be only a 
shade under that, There must he no 
pewter or silver solder on it. It should 
just be annealed, and pickled in water 
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to which sufficient sulphuric acid has 
been added to render it sharply acid to 
the taste. The best vessel to use for 
colouring is an ordinary clay crucible; 
the colouring mixture is composed of 
2 oz. best saltpetre, 1 oz. alum, and 1 oz. 
common salt. These are placed in the 
crucible with sufficient water to moisten 
them, and when they are melted place 
the gold articles in the mixture. The 
jewellery must be strung on a piece of 
wire. It is better to keep a piece of 
platinum for this purpose, which should 
be annealed each time before use; failing 
that, a piece of gold wire (15 carat). 
You may use silver wire, but nothing 
baser. The colouring composition dis¬ 
solves the silver, so you will require a 
fresh piece occasionally. You must 
move them about at intervals in the 
crucible, and as the composition gets 
thick add a very little hot water from 
time to time. It must not be made too 
thin, but just sufficiently liquid t .0 boil. 
The goods require to be in almost con¬ 
tinual motion, or they will stick to the 
bottom of the crucible. Should this 
untoward (and in the hands of a novice 
far from unlikely) event happen, don’t 
attempt to pull them out by force, but 
boil them out with hot water. After 
they have been in the crucible for a 
few minutes, take them out and ex¬ 
amine them; but whenever they are 
taken out they must be plunged at 
once into boiling water, or the com¬ 
position will dry on them, and you will 
have some difficulty in removing it. 
They should now be scratch-brushed 
and returned to the crucible. From 
10 to 20 minutes will be sufficient. 
When they are coloured, take them out, 
scratch-brush, wash in clean hot water, 
and dry in boxwood sawdust. This 
process acts by dissolving away the 
alloy, and leaving only the pure gold 
on the surface. If the goods are any¬ 
thing less than 15-carat gold, they must 
he electro-gilt. 

Gm-mctal. — For “ blacking ” gun- 
barrels, 2 oz. solution of nitric acid, 
4 oz. tincture of steel, 3 oz. spirits of 
wine, 3 oz. sweet spirits of nitre, 1 oz. 
vitriol blue, 1-1 pint rain-water. Scour 


the barrel smuoth; remove all gr m .-n 
with lime, then coat with the mixture 
freely with a piece of sponge, but n.-t 
so ns to run about the barrel. Let star,! 
in a cool place for about 10 hours; then 
remove to a warm room, ami let ,; lr ; 
till dry, when the rust will fly r ,ti; 
not be sticky or streaky. The barrels 
are not dry, and must stand until quite 
dry, or the result will be a red barrel 
The scratching must be done with lari' 
then boil fur about 10 minutes; take 
out and wipe inside and out; let stand 
till cool, then scratch to remove the 
dead rust; wipe with clean rag, then 
coat with the mixture lightly; le°t stand 
till dry. Scratch, boil, &<•., as in first 
coat for 6 coats, when the barrels ma¬ 
le finished by oiling. If this proue.-s be 
carried out, the barrels w ill be as black 
as soot. The furniture should be polished 
as bright ns possible, and blued in the 
second blue, which will be what gun¬ 
smiths call “ blacking.” 

Browning Gunbarrels_Wet a piece 

of rag with antimony chloride, dip it 
into olive-oil, and rub the barrel over. 
In 48 hours it will be covered with a 
fine coat of rust. Remove this with 
a scratch-brush, and apply oil. 

Iron and Steel .—Dissolve in 4 parts 
water, 2 of crystallized iron chloride, 2 of 
antimony chloride, and 1 of gallic acid, 
and apply the solution with a sponge or 
cloth to the article, and dry it in the 
air. Repeat this any number of times, 
according to the depth of colour which 
it is desired to produce. Wash with 
water, and dry, and finally rub the 
articles over with boiled linseed-oil. 
The metal thus receives a brown tint, 
and resists moisture. The antimony 
chloride should be as little acid as 
possible. 

Silver. —(1) Silver which has become 
much tarnished may be restored by im¬ 
mersion in a warm solution of 1 part 
cyanide of potassium to 8 of water. 
(This mixture is extremely poisonous.) 
Washing well with water, and drying, 
will produce a somewhat dead-white 
appearance, which may be quickly 
changed to a brilliant lustre by polish¬ 
ing with a soft leather and rouge. 



DYEING, STAINING, AND COLOURING. 


247 


(2) Have ready a basin containing 
q, P ff pirts vitriul and water, mate the 
article white in a g.i^ flame (not white 
he.it. but a snowy white, which it will 
as-uine after exposure to the flame), 
then ohm go it into the pickle, and there 
have it fbr 4 hour, then dry in box dust. 

(d) Heat to a dull led (if there is no 
h.nl present), allow to curd, and when 
c „hl boil in a pickle of water acidulated 
with sulphuric add (30 water, 1 acid) 
until perfectly white; take out, swill 
in Jean water, and burnish the promi¬ 
nent parts; dry in hot boxwood saw¬ 
dust, 

(4) A simple way—but not half so 
, Tll0 |j — is to brush up with whiting 
iiivi'tened with turpentiuc, and then 
iv,] -sh out in clean hot water aud dry in 
the sawdust. 

Zinc .—Puschcr employs acetate of 
lead fur this purpose. Oil applying 
this substance, mixed with a minium 
j reparation, a reddish-brown tinge is 
obtained. The cupola of the synagogue 
at Nuremburg was thus coloured, as an 
experiment, over a year ago, and to all 
appearance is yet unaffected by the 
weather. By adding other bases, lighter 
or darker tints of grey ami yellow may 
be obtained, giving the zinc-work the 
appearance of carved stone. With a 
solution of chlorate of copper, the pre¬ 
paration turns the sheets of zinc black. 
(hw,) 

Paper.—The following recipes for 
coloured papers are mainly derived from 
Dunbar. 

Amber. —(1) For 400 lb. dry paper. 
4'‘>0 lb. Oran esparto, 4 lb. chrome 
yellow, mixed in the engine one hour; 
1 pint iron liquor, 20 lb. alum, 0 pails 
size. 

(2) Fine Amber Writings.—For 300 
lb. dry paper. .Medium Spanish esparto, 
4; F. F. rags, \; thirds, |; 04 oz. 
nitrate of lead, 3 oz. bichromate of 
potash, 11 oz. Venetian red strained 
through a silk bag, 30 lb. alum, 8 pails 
size. 

Blue. —(1) Aniline Blue.—For 250 
lb. dry paper. No. 4 stuff, full bleached; 
5 pails size, 15 lb. alum, 3 oz. aniline 
blue, £ n%, diamond fuchsine. 


(-) Aniline Bine, deep shade.—For 
250 lb. dry paper. No. 4 stuff, full 
bleached; 5 pails size, 20 lb. alum, 4 oz. 
aniline blue, i oz. diamond fuchsine. 

(3) Deep Aniline Blue.—For 250 lb. 
dry paper.—No. 3 stuff, lull bleached; 
G pails size, 20 lb. alum, 44 oz. aniline 
blue, t oz. diamond fuchtfne. 

(4) Aniline Blue, deep colour.—For 
250 lb. dry paper. No, 4 stuff, full 
bleached; 4 pails size, 15 lb. alum, *2 oz, 
aniline blue, J oz. diamond fuchsine, tf oz, 
Berlin blue. 

(5) Deep Aniline Blue.—For 250 lb, 
dry paper. No. 4 stuff, full bleached; 
5 pails size, 20 lb, alum, 9 lb. Paris 
blue, 3j oz. aniline blue, 3 oz. diamond 
fuchsine. Presents a fine clear colour, 
very deep and uniform. 

(G) Berlin Blue.—For 250 lb. dry 
paper. No. 4 stuff', half blenched; 5 
pails size, 20 lb. alum, h oz. fuchsine, 
5 lb. Paris blue. 

(7) Blue Tissue.—For 200 lb. dry 
paper. Rope stuff, 4, good sailcloth, $; 
2 lb. ultramarine, B.B.A.C,, 5 gills 
Brazil-wood dje. 

(S) Fine Deep Blue.—For 400 lb, dry 
paper. Oran esparto; 1 ]b. crystal 
soda, 101b. pniasiate of potash, 3 lb. 
green copperas dissolved in 4 pails hot 
water, 4 qt. iron liquor, 1 oz, magenta 
dissolved in one pail of hot water, 25 lb. 
alum. 

(9) Deep Paris Blue.—For 250 lb. 
dry paper. No. 4 stuff, half bleached; 
4 pails size, 201b. alum, 2 lb. logwood 
extract, G lb. Berlin or Paris blue, 2 
pints cochineal. 

Brown. — (1) Soluble Brown.—For 
250 lb. dry paper. No. 4 stuff, half 
bleached; 5 pails size, 20 lb. alum, 
15 lb. soluble brown. This colouring 
matter muafc be carefully strained into 
the engine. It is the best substitute 
for catechu-dyed papers, and has all the 
characteristics of catechu, with the 
advantage of being much cheaper. 

(2) Catechu Brown.—For 250 lb. dry 
paper. No. 4 stuff, unbleached; 4 pails 
size, 20 lb. alum, 12 pails catechu, ti lb. 
bichromate, 3 lb. crystal soda. 

(3) Catechu Brown.—For 250 lb. dry 
paper. No. 4stuffy full bleached ; 4} lb. 
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green copperas, 4 pails size, 3 pails 
catechu, 20 lb. alum, 3J lb. bichromate. 

(4) Catechu Drown, deep colour.— 
For 150 lb. dry paper. No. 4 stuff, un¬ 
bleached; 3 pails size, 10 lb. alum, 
3 pails catechu, 2 lb. green copperas, 
3 lb. bichromate. 

(5) Catechu Brown.—For 250 lb. dry 
paper. No. 4 stuff, half bleached ; 4 
pails size, 4 pails catechu, 20 lb. alum, 
1J lb. bichromate. 

(6J Catechu Brown Wrapping.—For 
250 lb. dry paper. Hemp bagging, 4 ; 
No. 4 stuff, 4; 7 pails catechu, 5 pails 
size, 15 lb. alum, 3 lb. bichromate. 

Buff. —(1) For 250 lb. dry paper. 
No. 4 stuff; 60 lb. yellow wood, 4 pails 
size, 20 lb. alum, 13 lb. yellow ochre, 
10 oz. Venetian red, 1 gili Brazil-wood 
dye. 

(2) Light Buff. — For 400 lb. dry 
paper. 400 lb. Oran esparto, 4 lb. 
green copperas, 4 oz. sugar of lead, 3 lb. 
bichromate of potash, 15 lb. alum, 5 
pails size. 

Chocolate. — For 400 lb. dry paper. 
400 lb. Oran esparto, 37 lb. Venetian 
rod, 3 lb. catechu, 5 lb. bluestonc, 5 lb. 
green copperas, 4 lb. ultramariue—all 
1 hour apart; 20 lb. alum, 7 pails size. 

Crowfoot Colour to Paper Pulp. —The 
colour of the crowfoot is one of the most 
agreeable in paper manufacture, but it 
is also very difficult to obtain in all the 
richness and brilliancy of the flower’s 
hue. As in the case of many other 
colours for paper, the operation re¬ 
quires to be divided into two parts. 
With every 220 lb. of dry pulp the fol¬ 
lowing process is observed :—On the one 
hand, 26J lb. acetate of lead are boiled 
separately in about 8 gal. water, and 
8| lb. bichromate of potash in 4 j gal. 
water on the other. When the salts 
are completely dissolved, the same quan¬ 
tity of cold water is added to each solu¬ 
tion as was used before; it is stirred, 
and the solution of acetate of lead is 
poured into that of the bichromate, the 
whole being stirred as the mixing takes 
place. The mixture is used in two sepa¬ 
rate basins, or troughs, and produces the 
first colouring of the pulp. Supposing, 
as is to be expected, a uniform tint has 


been obtained, about 3J pints of a yel¬ 
low-orange colour are added, which 
are prepared in the following manner- 
5J gal. caustic soda lye, marking 20° B' 
are taken, to which are added 23 lh’ 
acetate of lead, and lb. bichromate 
of potash, mixed dry, the whole being 
boiled for 4 hour. From this are taken 
the 34 pints mentioned above for the 
second colouring. (la Gaceta 
trial.') 

Fauin. —(1) For 250 lb. dry paper. 
No. 4 stuff; 4 pails size, 20 lb. alum 
2 ib. green copperas, 2 lb. crystal soda! 

lb. Venetian red. 

(2) For 250 lb. dry paper. No. 4 
stuff’; 20 lb, chemical wood pul]), 5 oz. 
ultramnrine, 1 lb. Venetian red, 4 lh, 
French yellow ochre. 

Green. —(1) For 250 lb. dry paper. 
No. 4 stuff’; 60 lb. mechanical wood 
pulp, 24 lb, bichromate 15 minutes 
later, 6 lb. sugar of lead 15 minutes 
later, 7 oz. Paris blue, 4 pails size, 
15 lb. alum. 

f (2) Medium Deep Shade.—For 250 lb, 
dry paper. No. 4 stuff'; 60 lb. mecha¬ 
nical wood pulp, 5 pails size, 20 lb. 
alum, 24 lb, bichromate 15 minute! 
later, 6 lb. sugar of lead 15 minutes 
later, 14 lb. Paris blue. 

(3) Deep Clear Tint.—For 250 lb, 
dry paper. No. 3 stuff’; 1J lb. bichro¬ 
mate, 3 lb. sugar of lead 15 minutes 
later, 2 lb. Paris blue 10 minutes later, 

5 pails size, 20 lb. alum. 

(4) Deep Green.—For 250 lb. dry 
paper. No. 3 stuff; 5 pails size, 20 lb. 
alum, 22 lb. silk green paste, ex tin line. 
A beautiful clear green. 

(5) Pale Green.—For 250 lb. dry 
paper. No. 4 stuff’, full bleached; 
60 lb. wood pulp, 3 oz. bichromate, 

6 oz. sugar of lead, 4 pails size, 15 lb. 
alum, 3 lb. Paris blue. 

(6) Pale Green.—For 250 lb. dry 
paper. No. 4 stuff, full bleached; 
4 pails size, 20 lb. alum, J lb. bichro¬ 
mate 10 minutes later, 2J lb. sugar of 
lead 10 minutes later, 15 oz. Paris 
blue dissolved in hot water, adding 
£ gill sulphuric acid. 

Grey. —(1) For 250 Jb. dry paper. 
No. 4 stuff, half bleached; 4 pails size, 
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ji) lb. alum, 3 lb. green copperas, 3 lh. 
cnstnl soJa, 4 lb. dark yelloiv ochre, 
4 lb. light yellow ochre, u oz. Venetian 
fell. 

( 4 J) Fine Grey Writings*—For 250 lb. 
drv }taper. No. 4 stuff, full bleached; 
3 [b. ultramarine, B.B.R.V.; 3 lb. Vene- 
tj.m red, 4 lb. yellow ochre, 0 pails size, 
lb. alum. 

(3) Fine Grey Writings.—For 250 lb. 
dry paper. No. 4 stuff, full bleached; 
6 "pails size, 25 lb. alum, 15 oz. bichro¬ 
mate, 24 lb. sugar of lead, 6 oz. Paris 
blue d hr. later, 7 oz. logwood extract. 

( 4 ) Fine Grey Writings.—For *250 lb. 
drv paver. No. 4 stuff', full bleached; 
ti pails size, 25 lb. alum, 12 oz. bichro¬ 
mate, 2 lb. sugar of lead, to be dissolved 
together in one pail, and put into the 
engine while hot; 3 oz. Pans blue 
} huur later, 4 oz. logwood extiact. 

(5) Superfine Grey Writings.—For 
250 lb. dry paper. No. 3 stuff*, full 
bleached; 4 lb. ultramarine, B.B.A.C.; 
1 Jb. bichromate, 14 lb. sugar of lead, 
3 lb. Venetian red, 6 pails size, 25 lb. 
alum. 

Lihin.— (1) For 250 lb. dry paper. 
No. 4 stuff", full bleached; 5 pails size, 
20 lb. alum, 3 oz. aniline blue, J uz. 
diamond fuehsine. 

( 2 ) Deep Lilac. For 250 lb. dry paper. 
No. 3 stuff"; 5 pails size, 20 lb. alum; 
30 oz. methyl violet, marked B.B.B.; 
§ oz. cosine, marked A. 

(3) Deep Lilac. — For 250 lb. dry 
paper. Nos, 3 and 4 stuffs, half and 
half; 4 pails size, 15 lb. alum, 2 oz. 
aniline blue, 2 oz. diamond fuehsine, 
34 oz. Paris blue. 

(4) Deep Lilac.—For 250 lb. dry 
paper. No. 4 stuff', full bleached; 5 
pails size, 20 lb. alum, 4 oz. aniline 
blue, 1 oz. diamond fuehsine. 

(5) Deep Lilac.—For 250 lb. dry 
paper. No. 4 stuff*; 20 lb. aluni, 4 
pails size, S oz. diamond fuehsine, 3 oz. 
aniline blue, 50 lb. straw pulp. 

(U) Lilac Tissue.—Deep Shade. For 
200 lb. dry paper. Nos. 17 and 18 
Tope stuffs, }; No. 5 stuff, J; S oz. 
aniline blue, 3 oz. diamond fuehsine, 2 
oz. methyl violet, R.R.R.R. brand. 

Kanfan Tissue ,—For 200 3b, dry 


paper. Nos. 17 and 18 rope stuffs, 
£ ; canvas, ^; 3 lb. potash, 3 lb. green 
copperas, 2 lb. crystal soda. 

Olive, Deep. —For *250 lb. dry paper. 
No. 4 stuff’; 60 lb, wood pulp, 4 pails 
size, 15 lb. alum, 2 lb. green copperas, 
2 lb. crystal soda, 2| Ik Venetian red. 

Oranje. —(1} For *250 lb. dry paper. 
No. 4 stuff, only half-bleached or gas- 
bleached, and not pofcchcd; 3 pails size, 
15 lb. alum, 3 lb. bichromate, 8 lb. 
sugar of lead, GO lb. superfine orange. 

(*2) F'or 250 lb. dry paper. No. 4 
stuff; 50 lb. mechanical wood pulp, 
12 lb. orange mineral, 15 lb. alum, 
4 pails size. 

(3) For 250 lb. dry paper. No. 4 
stuff; 60 lb. mechanical wood pulp, 
15 lb. alum, 4 pails size, 30 lb. orange 
mineral. 

(4) For 250 lb. dry paper. No. 4 
stuff"; 60 lb, mechanical wood pulp, 
15 lb. alum, 3 pails size, 15 lb. orange 
mineral, 1 lb. Venetian red. 

(5; For 2 00 lb. dry paper. No, 4 
stuff; 50 lb. yellow mechanical wood 
pulp, 20 lb. orange mineral, 1| lb. 
Venetian red, 4 pails size, 20 lb. alum. 
The orange and the Venetian red must 
be carefully strained through a fine 
wire or flannel bag. 

(6) Orange Buff.—For 400 lb. dry 
paper. 400 lb. Oran esparto, 6 lb. 
bichromate of potash, 8 lb. sugar of 
lead, 14 lb. Venetian red, 20 lb. alum, 
6 pails size. 

(7) Chrome Orange.—For 300 lb. 
dry paper. No. 1 stuff, full bleached ; 
25 lb. alum, 6 pails size, 5G lb. chrome 
orange paste, No. 1. A fine clear 
orange for a good quality of paper. 

(8) Deep orange.—For 250 lb. dry 
paper. No. 4 stuff; 40 lb. wood pulp, 
4 pails size, 20 lb. alum, 6 lb. bichro¬ 
mate, 18 lb. sugar of lead, 25 lb. Vene¬ 
tian red, 50 lb. straw pulp. 

(9) Pale Orange.—For 250 lb. dry 
paper. No. 4 stuff; 40 lb. wood pulp, 
4 pails size, 15 lb. alum, 15 lb. superfine 
orange. 

(10) Orange Yellow.—For 250 lb. 
dry paper. No. 4 stuff; 40 lb. mecha¬ 
nical wood, pulp, 3 pails size, 15 lb. 
alum, 6 lb. bichromate, 8 lb. sugar of 
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lead, 25 lb. Venetian red, 50 lb. straw 
pulp. 

(11) Orange Yellow.—For 400 lb. dry 
paper. Oran esparto; 74 lb. bichro¬ 
mate, 15 lb. brown sugar of lead, dis¬ 
solved in 5 pails hot water—strain 
through a flannel bag; £ lb. Venetian 
red, 25 lb. alum, 7 pails size. 

Pink. —(1) For 250 lb. dry paper. 
No. 4 stuff; 5 pails size, 20 lb. alum, 
3 oz. diamond £uch>ine, dissolved in 300 
oz. boiling water and strained through 
a tine flannel or silk bag. 

(2) Eosine, A. — For 250 lb. dry 
paper. No. 3 stuff, full bleached; 13 oz. 
eosine, marked A; 4 oz. methyl violet. 
A deep pink of a beautiful shade. 

(3) Deep Eosine Pink.—For 250 lb. 
dry paper. No. 3 stuff; 5 pails size, 
20 lb. alum, 12 oz. eosine, maiketl B.N., 
dissolved in boiling water, and strained 
through a flannel bag iuto the engine. 

(4) Pale Pink Eosine.—For 250 lb. 
dry paper. No. 3 stuff; 5 pails size, 
20 lb. alum, 3 oz. eosine, marked B.N., 
£ oz. methyl violet; strain into the 
engine. 

Red. —(1) Deep Venetian.—For 20011). 
dry paper. No. 4 stuff, unbleached; 5 
pails size, 20 lb. alum, 2j lb. yellow 
ochre, 50 lb. Venetian red, 3 pints 
Brazil-wood dye. 

(2) Venetian Red.—For 250 lb. dry 
paper. No. 3 stuff, unbleached; 50 lb. 
chemical wood pulp, 4 pails size, 15 lb. 
alum, 60 lb. Venetian red, 3 pints Brazil¬ 
wood dye. 

(3) Venetian Red.—For 250 lb. dry 
paper. No. 4 stuff, half-bleached; 
24 lb. yellow ochre, 45 lb. Venetian red, 
20 lb. alum, 5 pails size. 

(4) Venetian Red.—-For 250 lb. dry 
paper. No. 4 stuff; 40 lb. yellow 
wood pulp, 4 pails size, 15 lb. alum, 
48 lb. yellow ochre, 501b. Venetian red. 
A beautiful deep Venetian red, princi¬ 
pally used for the covers of serials. 

(5) Saturnine Red.—For 250 lb. dry 
paper. No. 3 stuff; 4 pails size, 20 lb. 
alum, 50 lb. saturnine red, 5 lb. super¬ 
fine orange. 

Rose. —(1) For 400 lb. dry paper. 
400 lb. Oran esparto, 14 lb. Venetian 
red, 1 lb, chrome yellow, 20 lb. alum. 


CO Fine R«se Tint.—For 400 It. ^ 
paper. Medium Spanish eM-arto f. 
good Oran esparto, 2 o Z . 
marked A, dissolved in one pail r,f 
boiling water and strained through a 
flannel bag. ° 

Skin Colour. —For 250 lb. tin- rir .. 
No. 4 stuff, 60 11). wood pulp, 4 w.' 
.size, 20 lb. alum, 9J lb. green in m ‘rv’ 
10 £ lb. crystal soda, 8 oz. bichaiuab’ 

14 lb. sugar of lead. '* 

Straw Tint .—For 400 lb. drv panr-r 

400 lb. Oran esparto, U lb. bichromate 
of potash, 3 lb. white sugar of lead dis¬ 
solved in one pail of hot water ip" 
ultramarine, 1 J pint iron liquor. ’ * 

Yiolut. —Deep Shade.—For 250 lb. drr 
paper. No.3 stuff,full bleached; 251b 
alum, 5 pails size, 6 lb. methyl’vW 
marked It.Tt.lt.lt., 8 oz. methyl blue. ’ 

White Tissue. —For 200 lb. dry paper. 
Nos. 17 and 18 rope stuffs, 4; x„, 5 
stuff’, 4; 5 oz. ultramarine, ll.B.A.C.- 
2 gills Brazil-wood dye. 

} olio —( 1 ) For 250 lb. drv paper. 
No. 4 stufi’; 4 lb. bichromate 20 minutes 
later, 8 lb. sugar of lead J hour later 
20 1b. alum, 6 pails size, "40 lb. straw 
pulp. 

( 2 ) For 250 lb. dry paper. No. 4 
stuff; 15 lb, alum, 4 pails size, 11 lb. 
bichromate, 5 lb. sugar of lead. 

(3) For 250 lb. dry paper. No. 4 
stuff; 40 lb. mechanical wood pulp, 

15 lb. alum, 4 pails size, 5 lb. bichro- 
male, 8 lb. sugar of lead. 

(4) For 250 lb. dry paper. No. 4 
stuff; 20 lb. mechanical wood pulp, 
2£ lb. bichromate 20 minutes later, 
7§ lb. sugar of lead 4 hour later, 20 lb. 
alum, 4 pails size. 

(5) For 250 lb. dry paper. No. 4 
stuff; 40 lb. mechanical wood pulp, 15 lb. 
alum, 4 pails size, 5 lb. bichromate, 
IX lb. sugar of lead. 

(G) Dark Yellow.—For 400 lb. dry 
paper. 14 lb. bichromate of potash, 
lj lb. brown sugar of lead dissolved in 
one pail of hot water—-strain into the 
engine through a flannel bag; 2§ lb. 
green copperas 1 hour later, 25 lb. alum. 

(7) Yellow Ochre, for Wrapping.— 
For 250 lb. dry paper. No. 4 stuff, un¬ 
bleached ; GO lb. wood pulp, No. % 
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mj ilitv ; 4 pails size, 15 lb. alum, 20 lb. 
v^lWvr ochre, 5 oz. Venetian red, 4 oz. 
inigenta lake. 

^ 5 ) Yellow Printings.—For 250 lb. 
dry paper. No. 4 stuff, half bleached ; 

1 r Jt mechanical wood pulp, 1} Jb. 
bichromate 20 minutes later, £ lb. 
jarjir of lead 4 hour later, 15 lb. alum, 

3 pails size, 50 lb. straw pulp. 

(ft) For 450 lb. dry paper. Tunis es¬ 
parto, d; No. 2 Spanish esparto, 4; 
Ho lb. French ochre, 4 lb. dark English 
ochre, 8 lb. sugar of lead, 4J lb. bichio- 
mate, 2 lb. red chrome. 

(10) For 400 lb. dry paper. Tunis 

esparto, 4; Oran esparto, lb. 

bichromate, 7 lb. sugar of lead. 

(11) Fine Yellow Printings.—For 
200 lb, dry paper. Spanish esparto, £ ; 
Oran esparto, §; 2 lb. bichromate, 41b. 
sugar of lead, 3 pails size, 10 lb. alum. 

(12) Yellow Wrapping.—For 250 ib. 
dry paper. No. 4 stuff, unbleached; 
50 lb. wood pulp, No, 2 quality; 4 pails 
size, 20 lb. alum, 16 J lb. brown sugar of 
lead, S lb. bichromate, 20 lb. Venetian 
red. 

(13) Yellow Wrapping, for Post 
Paper.—For 250 lb. dry paper. No. 4 
stuff, - 60 lb. mechanical wood pulp, 
2 lb. bichromate of potash 15 minutes 
later ; 4 lb. sugar of lead, 20 lb. alum, 

4 pails size, 50 lb, straw pulp by La¬ 
hore's system. 

Parchment. — (1) Prepare the 
parchment with %l pounce ” as for 
writing. Use ordinary water-colours 
mixed with alum-water. The alum 
makes the parchment take the paints 
readily. Go over the part to be painted 
quickly with the colour. It is best to 
nave the parchment on a slanting sur¬ 
face, as then the water does not soak in 
so much. Parchment does not cockle 
unless wet through. 

(2) Green. Boil 8 parts cream of 
tartar and 30 of crystallized verdigris 
in 500 water; when this solution is 
cold, pour into it 4 parts nitric acid. 
Moisten the parchment with a brush, 
and then apply the above liquid evenly 
over its surface. The necessary surface 
finish is given with white of eggs, or 
mucilage of gum-arabic. 


Silk.— Blue .—{!) Aniline Blue dyed 
with Soap.—For ]1 lb. silk add to a 
water 17| oz. sulphuric acid and 3J oz. 
solution of white soap. Stir well up 
and dye at 15S° F. (70° C.) with I j oz. 
aniline blue, which is added in 4 suc¬ 
cessive portions. "Wash, brighten with 
vitriol sours, and rinse. 

Green. — (1) On Old Mixed Silks 
(2 Ib.). Boil out 25 dr. sumach in 
water, strain the liquid, and steep the 
goods overnight in the clear hot liquid. 
Take out the next morning, squeeze, 
and dye in a fresh cold beck of methyl 
green. If a yellower shade is required, 
picric acid is added. 

Mutjenta. —(1) On Old Mixed Silks 
(2 lb.). Prepare aud dye as in green (1), 
using cold solution of magenta instead 
of green. 

Maroon. —(1) Take the silk through 
a catechu beck, weight for weight, if a 
good yield is desired. If a smaller yield 
is wished, less catechu is taken. Dye 
at a boil, lift, wring, and pass into’a 
chrome beck at 6J° to 8J° Tw., and 
77° F. (25° C.) If the shade required 
is very dark, _the heat may be raised 
a little more. Wash well, make up a 
beck of fustic, extract of indigo, and 
orchil; add a little alum to draw on 
the fustic, and acidulate slightly with 
sulphuric acid for the blue. Dye at a 
boil, adding more of any of the colours 
as the shade may require. 

Pansy. —(1) On Old Mixed Silks (2 
lb.). Prepare as green (1), and dye to 
shade with a solution of methyl violet. 

Scarlet. —(1) Boil for J hour 11 lb. 
ground cochineal; filter, and set the 
clear liquor at 4° Tw. Add to the beck 
about 24 fl. oz. tin solution, and dye. 
It requires 24 hours to produce the 
scarlet. After dyeing, the silks are left 
wrapped up for 12 hours, rinsed slightly, 
brightened with citric acid, and dried. 
The solution of tin is made of 4 Jb. 
muriatic acid, 2 3b. nitric acid, 5 lb. 
feathered tin, dissolved gradually in the 
course of a day. 

(2) Prepare in stannate of soda at 
4° Tw. in the cold; take through weak 
vitriol sours, and wasii well. Give a 
F-econd mordant of red liquor at S.^° 
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Tw., thickened with calcined starch at 
the rate of 3} oz. per 35 il. oz. of the 
mordant. Dry without rinsing fur at 
least 24 hours; then rinse and dye with 
decoction of cochineal. When the 
colour is as deep as is required, add 
nitrate of tin to the same beck. This 
process gives scarlets as fine as (1), and 
with less loss of colouring matter. The 
object of the addition of calcined starch 
is to give the silk more body. In many 
dyeworks scarlets or silks are grounded 
with minatto. 

Violet. —(1) Aniline Violets. Acidu¬ 
late the water very slightly with sul¬ 
phuric acid, and enter the silks. Begin 
to dye in the cold, adding the colour in 
small successive portions. liaise the 
heat gradually up to a boil to level the 
shade. If the tone is too blue, let the 
beck cool, and take the silks through 
again. They are then brightened by 
one or several successive passages 
through vitriol sours, and it must be 
remembered that heat increases the 
blueness and lessens the redness. 

Yellow. —(1) The silk must not be 
washed, and a red shade is first given 
with annatto in a soap beck, not too 
strung. It is then washed and rinsed 
in the cold with sulphuric acid. The 
yellow shade is then given with picric 
acid, and the silk is dried without 
washing. For a heavier shade the pro¬ 
cess is the same, but turmeric is used 
instead of picric acid. The solution of 
annatto is made by boiling together for 
£ hour equal weights of potash and 
annatto. 

Straw.—(1) Black. — In order toj 
obtain a level colour, a solution of 
gluten is added to a lye of soda, which 
is allowed to stand for 24 hours, and 
filtered. The hats are then steeped for 
12 hours iu the clear liquid. The straw 
is thus freed from grease, and the mor¬ 
dants of nitrate, sulphate, or acetate of 
iron, as well as the decoction of log¬ 
wood mixed with sumach or galls, is 
very evenly taken up by the fibre. A 
slight addition of bichromate of potash 
improves the tone of the dye, and the 
goods are finished with gum or gelatine, 
\BacUn Gcwerbczeitung.) 


(2 YAniline Green .-Straw is p] acM 
m boiling water, then well washed with 
cold water and bleached in a hath co- 
taming 20 gr. bleaching pow der to 7 c , P q 
gr. sulphuric acid. It is then thoroushh 
washed and mordanted with sumach 
alum, and tartaric acid (not too dilm! 
a liquor). Finally, it is dyed with ani¬ 
line green and picric acid until the re 
quiied shade is obtained, after digesting 
for some time. ( Uusterzeitung) 6 

Whitewashing, Calcimininff 
or Distemper.—( 1 ) This is mo 1[ 
commonly applied to ceilings and walls 
If the ceiling is new, nothing further is 
required than a coat of good Paris 
white (whiting of a superior kind) 
with just sufficient glue-size added to 
bind it, provided the finishing j.laster 
was of good workmanship; but if in- 
ferior and very porous, it will require 
a preparation of strong size, soft-soap 
and a handful of plaster of Paris. For 
old ceilings, all the previous whiting, &c., 
must be thoroughly washed oft' with an 
old whitewash brush and hot water 
and allowed to dry before re-whitening'. 
When this is done, if the ceiling ? 5 
“ hot ”— i.e. porous, and soaks in the 
moisture very quicklj-—it must he pre¬ 
pared with a mixture of lime, one hand¬ 
ful; whiting, the same; glue, J lb.; 
soft-soap, J lb.; and if smoky or damp, 
about 2 oz. alum, to make a pail } full. 
When this is dry, it is ready for 
the finish. Use the preparation thin. 
To prepare whitewash properly, the 
whiting should be soaked overnight in 
plenty of water, thoroughly stirred up 
to wash it, and allowed to settle till the 
morning, when all the water possible 
should be drained off. The size should 
likewise bo melted the night before use, 
so as to be jellied by the morning. It 
works better when cold. About j lb. 
glue is required to 1 gal. water, which, 
with the water taken up by the whiting, 
will make it ready for use. Before using, 
the size aud whitiug should be broken 
up separately and strained through 
a fine sieve; then mixed aud strained 
again. Before putting on the whiting, 
shut all doors and windows to exclude 
the draught, take a sweep right across 
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ths room, and continue till finished. If 
two are engaged at it, so much the 
hotter, as it requires to be done quickly ; 
be careful to cover well, or you will not 
nnke a nice job. When finished, the 
doois and windows can be opened, as 
the sooner it dries after it is once on 
the more even and solid will it look, 
Fir whitening and colouring walls, 
grrat care is required in preparing 
them; all the old stuff is to be cleared 
off, well rubbed down with dry lump 
pumice, all holes well and evenly 
stopped with plaster of Paris, and a 
preparation of strong size, whiting, and 
alum, thickly laid on, of the colour you 
are going to” finish, but a little darker 
in shade. When this is well dry, rub 
it well down to a good level and smooth 
free with lump pumice or coarse sand¬ 
paper. The finishing coat may be made 
in the same way for the ceilings ; but 
if exposed to the liability of being 
touched or rubbed against, a little more 
or stronger size is to be used; and if 
in any way to damp, a little alum. 
To get nny'of the colours required, it is 
merely necessary to get the dry pow¬ 
ders and rub up with the whiting, prior 
to mixing with size, adding by degrees 
till the required depth of tone is arrived 
at. For the different shades of drab or 
stone-colour, yellow ochre, umber, black, 
and red are used. For shades of blue, 
from the French grey to sky blue, 
ultramarine, &c. {Painting for the 
Million .) 

(2) If glue is employed to give body, 
it is destroyed by the corrosive action 
of the lime, and in consequence the 
latter easily rubs off the walls when 
dry. This is the case also if the lime is 
employed, as is often absuidly recom¬ 
mended, simply slaked in water, and 
used without any fixing material. Xime- 
wash is prepared by placing some 
freshly-burned quicklime in a pail, and 
pouring- on sufficient water to cover it; 
boiled oil (linseed) should then be im¬ 
mediately added, in the proportion of 
1 pint to 1 gal. of the wash. For 
coarser work, any common refuse fat 
may be used instead of the boiled oil. 
Tlie whole should then be thinned with 


water to the required consistency, and 
applied with a brush. Care should be 
taken not to leave the brush in the 
lime-wash for any length of time, as it 
destroys the bristles. In lime-washing, 
ItussiA tallow’ is frequently used in 
preference to any other fatty matters. 
(Tegetmcier.') 

(3) No brick wall that ever is in¬ 
tended to be painted should he white¬ 
washed. All washes absorb water, and 
in damp weather lose their colour. 
For one barrel of colour wash take A 
bush, white lime, 3 pecks hydraulic 
cement, 10 lb, umber, 10 lb. ochre, 1 
lb. Venetian red, £ lb. lampblack. 
Slake the lime, cut the lampblack 
with vinegar, mix well together, add 
the cement, and fill the barrel with 
water. Let it stand for 12 hours be¬ 
fore using, and stir frequently while 
putting it on. This is not white, but 
of a light stone colour, without the 
unpleasant glare of white. The colour 
may be changed by adding more or le.^s 
of the colours named, or other colours. 
This wash covers well, needing only one 
coat. A rough board barn washed with 
this will look well for 5 years, and even 
longer, without renewing. The cement 
hardens, but on a rough surface will 
not scale. (Sclent Amcr.) 

(4) A wash which cau be applied to 
lime walls and afterwards become water¬ 
proof so as to bear washing. Ilesen- 
schek, of Munich, mixes together the 
powder from 3 parts silicious rock 
(quartz), 3 parts broken marble and 
sandstone, 2 parts binned porcelain 
clay, with 2 parts freshly-slaked lime, 
still warm. In this way a wash is 
made which forms a silicate if often 
wetted, and becomes after a time al¬ 
most like stone. The 4 constituents 
mixed together give the ground colour 
to which any pigment that can he used 
with lime is added. It is applied quite 
thickly to the wall or outer surface, let 
dry one day, and the next day fre¬ 
quently covered with water, which 
makes it waterproof. This wash can 
be cleansed with water without losing 
any of its colour; on the contrary, each 
time it gets harder, so that it can even 
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be brushed, while its porosity makes it boil; take off the fire, and drr,n - 
look soft. The wash or calcimine ran si/e into it, anil let it stand ^ II 
be used for ordinary purposes as well as hob until melted. When tuL-i ? 5 
for the finest painting. A so-called warm, pour into your whitin" 1 ■”, 
fresco surface can be prepared with it careful to keep stirring it. 
in the dry way. your blue with a flat stick upon" a sh-? 

(5) Well wash the ceiling by wetting or board, and add until it becomes ’ 

it twice with water, laying on as much the shade required. Lime that w mi 
as can well be floated on, then rub the produce a fast limewash is burnt in t' ‘ 
old colour up with a stumpy brush and bottom of brick ldlns, the bricks tn 
wipe off with a large sponge. When the top, and fired with heath fir j ° 
this is done, stop all the cracks with pings, coal, wood, fern-, an'l 1107 './" 
whiting and plaster of Paris. When The sand from the bricks, the chult" 
dry, claircolc with size and a little of and the potash from the worn] c ' ; ' 
the whitewash. If very much stained bined, cover the chalk or lime with 
when this is dry, paint those parts with silicate soluble in water. To use th ; 3 
turps, colour, and, if necessary, claircole get it fresh burnt, break it up,andnour 
again. To make the whitewash, take boiling water upon it; it subsides into 1 
I'd lb. whiting (in large halls), break beautiful cream-like consistence. Thu 
them up in a pail, and cover with water owing to the soluble silicate in it must 
to soak. During this time melt over a be used and made fresh. It is fa/t 
slow fire 4 lb. common size, and at the and frequently presents a glazed j or ! 
same time, with a palette kuife or small face, and, if not put on too thick is Ver J 
trowel, rub up flue about a dessert- durable. A peck of lime will do about 
spoonful of blue-black with water to a 20 sq. yd.; this is merely lime—the 
fine paste ; then pour the water off the fresher the better. Slake it, Make it 
top of tiie whiting, and with a stick stir of the proper consistence, and add to 
in the black; when well mixed, stir in every bucket one gill of turps and 
the molted size and strain. When cold linseed oil, mixed. Some use fallow 
it is fit fur use. If the jelly is too still’ some size. 1 

for use, heat it well up and add a little (7) Lime is always apt to turn a had 
cold water. Commence whitewashing colour. The way to whitewash a 
over the window, and so work from the ceiling is to first thoroughly wash with 
light; lay off the work into that done, clean water—not one pail, which speedily 
and not all in one direction, as in gets dirty, but with several. Then 
painting. Distemper colour of any tint steep balls of whiting in water, and the 
may be made by using any other colour next day reduce them to a thick cream" 
instead of the blue-black—as ochre, Put a kettle on the fire, with sufficient 
chrome, Dutch pink, raw sienna for size, ami when hot pour it on the 
yellows and buff: Venetian red, burnt whiting, adding at the same time 
sienna, Indian red, or purple-brown for some finely-ground blue-black. The pro- 
reds ; celestial blue, ultramarine, indigo, portions are, say, 6 balls whiting, 0 11 
for blues; red and blue for purple, grey, size, and i to 1 oz. of blue-black, ac- 
or lavender ; red lead and chrome for cording to taste. The mixture must lie 
orange; Brunswick green for greens, allowed to cool before using. To lime- 
(Siiiit/ier.) wash, clean first, and then proceed to 

( 6 ) 1 doz. balls of xvhiting, 2 lb. size, make up the following: Take 4 bush, 
and 1 oz. celestial or ultramarine blue; lime, and slake it; add 1 lb. common 
this will cover about 12 sq. yd. Mix- salt,, J lb. white vitriol, and 1 gal. skim 
iug : Take the whiting and break up milk. With a clean surface, this will 
in just enough water that you can not shell off, neither will limewash and 
work it about in a bucket with a stout size, when properly prepared and laid 
stick. Next take a saucepan, about 3 on a clean surface. 

qt., and put a pint of water in and ( 8 ) Recommended by the United 
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’Ui-M&iii’Y I>«* 1 -ailment to all the 
] l . litiiouae k* -spurs : it answers f-r woud, 
),rif:’r. »»r stune:—Slake almut 4 bush. 
unaUkeil lime with boiling water, keep- 
inc it covered during the process. 
•Strain it, and add 1 peck silt dissolved 
in warm water, •> lb. ground rice put in 
water and boiled to a thin pa.de, 
i lii. pondered Spanish whiting, and 
1 lb. dear glue di.-Wvod iu warm 
water; mix tln.se well together, and 
kt the mixture stand for .vveral days. 
Kuci> the wash thus prepared in a 
kittle or portable furnace*, and when 
ijN t .d put it on as hot as possible with 
iithor painters* or whitewash brushes. 

(•») Having prepared the ceilings, 
Bcr.iped them, washed them, nr removed 
thu blisters and inequalities, use any ot‘ 
the following, aeuurdiug to the kind of 
job operated on :*—(u) Well-selected 
pieces of quicklime, free from the ap¬ 
pearance of irua (avoid red streaked); 
slake with water; when alL have fallen 
tu powder, mix to proper consistency, 
and apply with a stock brush, about 
G in. bread; this is suitable for common 
purposes, (b) Common whiting, washed 
whiting, Paris whiting (or gilders’ 
white), mixed with water and a little 
size (strong glue boiled down); these 
are suitable for all parts of a house, 
from the kitchen to the drawing-room, 
(c) For a superior job, and where there 
is much gas burnt, use white oxide of 
zinc in water, and a little size; this 
will keep beautifully white a very long 
time, but is dear. In some cases it b 
desirable to first paper the ceiling with 
cartridge-paper before whitewashing. 
Considerable practice is necessary to lay 
on the wash quite even, lie careful 
not to leave clouds or tails where the 
brush leaves the roof after the stroke, 
and above all see that the ceiling is not 
dusty. (/u?mp.) 

Wine.—Various matters are largely 
employed to artificially heighten the 
colours of wines. The following are 
among the number:—* 

(1) ilalva flowers or hollyhock pro¬ 
duce, when steeped in spirits for 2-i 
hours, or even when boiled with water, 
a very beautiful purple. 


(2) The jmkuherry (the dark berries 
from the plant growing .’ill over the 
United States) baa a very dark red 
coluur. 

(.1) Whortleberry, elderberry, black¬ 
berry, and mulberry. 

(4) Brazil-wood, Sanders-wood, and 
logwood. The.'ti woods me boiled in 
water, and the decoction* jiel i shades 
of coluur from red to blue. 

(o) Cochineal gives a liue red colour 
by boiling fim ly-groiunl cochineal with 
cream uf tartar. 

(G) Orchil produces a beautiful purple. 

(7) lied beets and carrots produce 
likewise a good colour. 

(8) Indigo solution, neutralized, by 
potash, produces a fine blue.. 

(9) Annatto and extract of safflower 
produce a beautiful yellow. 

(10) Turmeric is the most common 
colour for yellow, as the spirit extracts 
all colour immediately; as also quer¬ 
citron baik. 

(11) Bed cabbage produces a beautiful 
bluish-red. 

(12) Gnraernc (extract of madder) 
produces various shades of red. 

(13) Tincture of saffron (Spanish 
sallron) for yellow. 

(14) Blue vitriol, or solution of indigo, 
produces blue. 

(15) Burnt sugar produces a fine and 
permanent brown colour for wines. It 
is lest to boil down common sugar or 
loaf-sugar nearly to dryness. It is then 
dissolved in hot water sufficient to 
make the consistency of syrup; and for 
the purpose of neutralizing it and 
making it a more permanent colour, 
add to each gallon of sugar-colour about 
1 oz, liquid ammonia. 

(16) Green colour for absinth is pre¬ 
pared from a solution of extract of 
indigo and turmeric, dissolved in spirits. 

(17) Violet is obtained by a solution 
of extract of logwood and alum. 

(IH) Harwood acquires a dark wine- 
red colour by digesting in alcohol. 

(19) Brazil-wood, by being macerated 
ill alcohol, or by boiling for 4 hour, 
produces a deep red. 

(20) Alkanet-root produces a fine 
blue-red by macerating in alcohol. 
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(21) Fuchsine, an aniline colour, is iug, does not appear to injure it 
now largely employed as a substitute alter the colours which are applied 
for ammoniacal extract of cochineal. Black. —(1) Obtained by hoi]' 

Wood.—The practice of staining together blue Brazil-wood, puwde^l 
woods is much less common in America gall-apples, and alum, in ra i n or . _ 
and England than on the Continent, water, until it becomes black 
where workmen, familiar with the dif- liquid is then filtered throuo-h' a c 3 
ferent washes, produce the most delicate organzino, and the objects painted with 
tones of colour and shade. Wood is a new brush before the decoction ]v 
often stained to imitate darker and cooled, and this repeated until the wool 
dearer varieties, but more legitimately appears of a fine black colour. It p 
to improve the natural appearance by then coated with the following liquet 
heightening and bringing out the ori- —A mixture of iron filings, vitriol and 
ginal markings, or by giving a definite vinegar is heated (without boiling)’ and 
colour without covering the surface and left a few days to settle. Even if'the 
hiding the nature of the material by wood is black enough, yet for the sake 
coats of paint. The best woods for of durability, it must be coated with a 
staining are those of close even texture, solution of alum and nitric acid, mixed 
as pear and cherry, birch, beech, anil with a little verdigiis; then a decoction 
maple, though softer and coarser kinds of gall-apples and logwood dyes is used 
may bo treated with good effect. The* to give it a deep black. A decoction 
wood should be dried, and if an even may be made of brown Brazil-wood 
tint is desired, its surface planed and with alum in rain-water, without galU 
sand-papered. All the stains should, if apples; the wood is left standing in it 
possible, be applied hot, as they thus for some days in a moderately warm 
penetrate more deeply into the pores, place, and to it merely iron filings in 
If the wood is to be varnished, and not strong vinegar are added, and both are 
subjected to much handling, almost any boiled with the v T ood over a gentle fire 
of the brilliant mordants used iu wool For this purpose soft pear-wood jg 
and cotton dyeing may be employed iu chosen, which is preferable to all others 
an alcoholic solution ; but when thus for black staining, 
coloured it has an unnatural appearance, (2) 1 oz. nut-gall broken into small 
and is best used in small surfaces only, pieces, put into barely £ pint vinegar, 
lor inlaying, &c. The ebonised wood, which must be contained in an open 
of late years so much in vogue, is in vessel; let stand for about £ hour; add 
many respects the most unsatisfactoy of 1 oz. steel filings ; the vinegar will then 
the stains, as the natural character and commence effervescing ; cover up, hut 
markings are completely blotted out, not sufficient to exclude all air. The 
and it shows the least scratch or rub- solution must then stand for about 
bing. Sometimes, in consequence of the hours, when it will be ready for use. 
quality of the wood under treatment, it Apply the solution with a brush or 

must be freed from its natural colours piece of rag to the article, then let it 

by a preliminary bleaching process. To remain until dry ; if not black enough, 
this end it is saturated as completely as coat it until it is—each time, of course 
possible with a clear solution of 17£ oz. letting it remain sufficiently long to 
chloride of lime and 2 oz. soda crystals, dry thoroughly. After the solution ig 
in 10| pints ;vater. In this liquid the made, keep it in a closely-corked bottle, 
wood is steeped for £ hour, if it does (3) 1 gal. water, 1 lb. logwood chips, 

not appear to injure its texture. After £ lb. black copperas, £ lb. extract of 

this bleaching, it is immersed in a solu- logwood, £ lb. indigo blue, 2 oz. lamp- 
tion of sulphurous acid to remove all black. Put these into an iron pot and 
traces of chlorine, and then washed in boil them over a slow fire. When the 
pure water. The sulphurous acid, which mixture is cool, strain it through , a 
may cling to the wood in spite of wash- cloth, add £ oz, nut-gall. It is then 
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?ea Iy for u-o. Tills is :t good black i’ -r 
o.ll kin-is of cheap work. 

(4) 25U parts L’ampcachy wood, 
20du water, and 39 sulphate of ripper; 
the wood is allowed to stand 2d hours 
iu this liquor, dried in the air. anil 
finally immersed in nitrate of irun 
liquor at 4^ B. 

(a) Boil oz. logwood in 70 oz. 
water and 1 i>z. blue st«*n«», and steep 
the wood for 24 h»iirs. Take out, ts- 
posa to the air for a long time, and then 
steep for 12 hours in a beck of nitrate 
of iron at 4° B. If the black is not 
fine, steep again in logwood liquor. 

(ti) It is customary to employ the 
clear liquid obtained by treating 2 parts 
powdered galls with 15 parts wine, and 
mixing the filtered liquid with a solu¬ 
tion of iron profcosulphatc. iieimann 
recommends the use of water in the 
place uf wine. 

(7) Almost any wood can be dyed 
black by the following means:—Take 
logwood extract such as is found in 
commerce, powder 1 oz., and boil it in 
3$ pints water; when the extract is 
dissolved, add 1 dr. yellow chromate of 
potash (not the bichromate), and agi¬ 
tate the whole. The operation is now 
finished, and the liquid will serve 
equally well to write with or to stain 
wood. Its colour is a very fine dark 
purple, which becomes a pure black 
when applied to the wood. 

(8) For black and gold furniture, 
procure 1 lb. logwood chips, nJjl 2 qt. 
water, boil 1 hour, brush the liquor in 
hot, when dry give another coat. Now 
procure 1 oz. green copperas, dissolve it 
in warm water, well mix, and brush 
the solution over the wood: it will 
bring out a fine black’, but the wood 
should be dried outdoors, as the blaek 
Eets better. A common store brush is 
best. If polish cannot be used, proceed 
as follows:—Fill up the grain with 
black glue—i.c., thin glue and lamp¬ 
black—brushed over the parts accessible 
(not in the carvings); when dry, paper 
down with fine paper. Now procure, 
say, a gill of ficnch. polish, iu which 
mil 1 oi. best ivory tilack, or gas black 
is best, well shake it until quite a thick 
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paAy mass, procure 4 pint, brown hard 
varnish, p-mr a portion into a cup, add 
enough Hack polish to make it quite 
dark, then varnish the work \ two thin 
coats are better than one thick coat. 
Thu first coat may be gla^-papered 
down where accessible, as it will look 
bettor. A coat uf glaze over the whole 
gives a London finhh. N.13.—Enough 
varnish should be mixed at once tor the 
job to make it all one colour—•*.<?-, good 
black. (Smithcr.) 

(9} For table.—Wash the surface of 
table with liquid ammonia, applied with 
a piece of rag; the varnish will then 
peel off like a skin; afterwards smooth 
down with fine -’and-paper. Mix \ lb. 
lampblack with 1 qt. hot water, adding 
a little glue size ; rub this st,unwell 
in ; let it dry before sand-papering it; 
smooth again. Mind you don’t work 
through the stain. AfterwaiJs apply 
the following black varnish with a 
broad fine camel-hair brudi;—Mix a 
hinall quantity of gas-black with the 
varnish. If one cnat of varnish is not 
sufficient, apply a second one after the 
first is dry. Gas-black can he obtained 
by boiling a pot orer the gas. Jetting 
the pot nearly touch the burner, when 
a line jet black will form on the bot¬ 
tom, which remove, and mix with the 
varnish. 

(10) Black-board wash, or “liquid 
slating.”—(n) 4 pints 95 per cent, 
alcohol, 8 oz. shellac, 12 dr. lampblack, 
20 dr. ultramarine blue, 4 oz. powdered 
rottenstone, 6 oz. powdered pumice. 
(6) 1 gal. 95 per cent, alcohol, I lb. 
shellac, S oz. best ivory black, 5 oz. 
finest flour emery, 4 oz, ultramarine 
blue. Make a perfect solution of the 
shellac in the alcohol before adding the 
other articles. To apply the slating, 
have the surface smooth and perfectly 
free from grease j well shake the bottle 
containing the preparation, and pour 
out a small quantity only into a dish, 
and apply it with a new fiat varnish 
brush as rapidly ns possible. Keep the 
bottle well corked, and shake it up each 
time before pouring out the liquid, 
(c) Lampblack and flour of emery 
mixed with spirit varnish. No more 
S 
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lampblack and ilmir of emery should be 
used than are sullleient to give the 
required black abradmg surface. The 
thinner the mixture the bettor, Lamp- 
black should first he ground with a 
small quantity of spirit varnish or 
alcohol to freo it from lumps. The 
composition should he applied to the 
smoothly-planed surface of a hoard with 
a common paint-brush. Let it become 
thoroughly dry and hard before it is 
used. Hub it dnwu with pumice if tun 
rough, (d) J gal. hhellac varnish, 5 02 . 
lampblack, 3 <»/. powdered iron ore or 
emery ; if too thick, thin with alcohol. 
Give 3 coats of the composition, allow¬ 
ing each to dry before putting on the 
next; the firat may he of shellac ami 
lampblack alone. 

(11; 17*5 oz. Brazil-wood and 0525 
oz. alum are boiled lV>r 1 hour m 2*75 
lb. water. The coloured liquor is then 
filtered fiom the boiled Brazil-wood, 
and applied several times boiling hot to 
the wood to be stained. This will 
assume a violet colour. This violet 
colour can be easily changed into black 
by preparing a solution uf *2*1 oz. iron 
filings, and 1*05 oz. common salt in 
17-5 oz. vinegar. The solution is fil¬ 
tered, and applied to the wood, which 
will then acquire a beautiful black 
colour. 

(12) S*75 oz. gall-nuts and 2*2 lb. 
logwood are boiled in 2*2 lb. rain-water 
for 1 hour in a copper boiler. The 
decoction is then filtered through a 
cloth, and applied several times while 
it is still warm to the article of wood to 
be stained. In this manner a beautiful 
black will be obtained. 

(13) This is prepared by dissolving 
0*525 oz. extract of logwood in 2'2 lb. 
hot rain-water, and by adding to the 
logwood solution 0*035 oz. chromate of 
potash. When this is applied several 
times to the article to he stained, a dark 
brown colour will first he obtained. To 
change tins into a deep chrome-black, 
the solution of iron filings, common salt, 
and vinegar, given under (11) is applied 
to the wood, and the desired colour will 
be pi'oduced. 

(14) Several coats of alizarine ink 


arc applied to the wood, but rverycri.it 
muht be thoroughly dry before the 
other is put on. When the article? are 
dry, the solution of iron filings common 
salt, ami vinegar, as given iu (Ii), L 
applied to the wood, and a very durable 
black will be obtained. 

(15) According to Ilcizog, a Maid; 
stain for wood, giving to it a odour 
resembling ebony, is obtained bv treat¬ 
ing the wood with two fluids, one after 
the other. The firat fluid to be used 
consists of a very concentrated f-olutinn 
of logwood, and to 0*35 oz. of this fluid 
arc added 0*017 oz. alum. The other 
fluid is obtained by digesting iron 
filings in vinegar. After the u end has 
boon dipped in the first hot fluid, it is 
allowed to dry, and is then treated with 
the second fluid, several times if neces¬ 
sary. 

Blue. —(1) Powder a little Prussian 
blue, and mix to the consistency of 
paint with bur; brush it un thy wood, 
and when dry size it with glue dissolved 
in boiling water apply lukewarm, and 
let this dry also; then varnish or 
French polish. 

(2) Indigo solution, ora concentrated 
hot solution of blue vitriol, followed by 
a dip in a solution of washing soda. 

(3) Prepare as for violet, and dye 
with aniline blue. 

(4) A beautiful blue stain is obtained 
by gradually stirring 0*52 oz. finely- 
powdered indigo into 4*2 oz. sulphuric 
acid of GO per cent., and by exposing 
this mixture for 12 hours to a tempera¬ 
ture of 77° F. (25° C.). The mass is then 
poured into 11 to 13*2 lb. rain-water, 
and filtered through felt. This filtered 
water is applied several times to the 
wood, until the desired colour has been 
obtained. The more the solution is 
diluted with water, the lighter will be 
the colour. 

(5) 1*05 oz. finest, indigo earner 

dissolved in S*75 oz. wat"r. .pf-J; >* 
several times to the ?■- b* 

stained. A very fine blue >- in till.* 
manner obtained. 

(G) 3*5 **z, Fnnrh verdict are dis¬ 
solved hi 3 v ' tsriu*; aii-i 3*75 oz. wine 
vireqvr. 'The .aikuon is filtered and 
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njjili'i t" t.irrii'k* t'» bj sbdnrd. 
"IriLii ;i i’‘Iutil>u ».f -*i «v:. caib-iiit-; ot 
pnt.i-di in d'T'i «-/. r.Jn-vrati r i* pre¬ 
pared, and thu articli* twii*uri'il with Ch-' 
verdigris is brush* -1 over with this 
tf.i«lati*>n »mMl the dt-iied blue c</ 1'HU* 
in *.!:>,•» it-* appearance. 

(7) proec-ses of «t.linin'* 

l Mue .Lrctho> i* with fti.ilnie L«'l«mri*. 
lelbiwing *i-b‘-ir-i may hr.* 
f.-r tli-: f't doing liquor:—1’lcii de Lyon 
(icMi-h lld»0. liku lumi?re (j.ur«j 
Llui -k light hlu. tiir.Mikh Liu-.-), iln-: 
C-ih-m’r are ilis-r-lved m tin* pr.-pi-umn 
c t‘ 1 part coUinrhus sult-t.incu to W) of 
spirit uf vain., an-l the v/nuJ is treated 
V. lth the -•ilutimi. 

—ll) Various tones mar I* 
produced by mordanting v/ith chroiaate 

of jinttsh, anil applying a <l« of 

fu iti", of logwood, or uf peru.'hw'V'il. 

(z) Sulphuric arid, nioiv or l**ss di¬ 
luted according t«» tin* int.*n-rity of the 
i‘oli/iir to he pr<"hu-.-d, is applied with 

a bru.-h to tin 1 v.o< h x* r '-vii'ii"Iy cle.iut-I 
ami dried. A lighter or d irkur brown 
strun is obtain*: I, according tn tin* 
strength of the a-i 1. When the mil 
lioa acted its further action 

is arrested hy the appLuitiun of am¬ 
monia. 

(.1) Tincture of in-line yields a tine 
brown culor.ition, which, iunwrer, is 
not permanent unless the air is es- 
ciuded by a thick coating uf polish. 

(4) A simple brown wash is J oz. 
allianet root, 1 oz. aloes, 1 oz. dragons 1 - 
bk'oJ, digested in 1 lb. alcohol. This is 
applied after the wmnl lias been washed 
with aqua regia, but is, like all the alco¬ 
holic washes, not very durable. 

JChoniting, —(1) boil 1 lb. logwood 
chips 1 hour in - qt. water; bru-di the 
hut liquor over the wor.c to be stained, 
lay aside to dry ; when dry give another 
coat, still using it hot. When the 
second coat is dry, brush the following 
liquor over the work:—1 oz. green 
copperas to X qt. hot wafer, to be used 
when the copperas is all dissolved. It 
will bring out an intense black uhon 
dry. For .staining, tilt* work mu4 not 
be dued by fire, but in the sunshine, if 
possible; if not, in a warm room, away 


from the lire. T«» pidi-h ihi> work 
first give a editing of n-ry tiiiu glu-s 
size, and when quite dry paper off very 
lightly with N‘>. o paj-T, only just 
€U'»Ugh to 1 ‘elldvr MiluoNj, br.t Il'-t to 
remove t)i«? black tuim. Then make a 
rubber of wadding about- the m*. uf rv 
wnluut. nuti'ten tin* i ubi.i-r w iru I ron« li 
cvi r the ulo-lc tightly with a 
doijbb* linen mg, put i-iii' dr^p »t ril on 
the surface, and rub th- v«*ik with a 
i ircular lnntiou. Should the rubber 
stick it lequhi" morn p'disl*. l’l’ovnms 
to putting tlm Fivm n judidi on the 
wadding jdedip-t, Jt ought to he mi.\<--l 
with the be?t drop black, in the propor¬ 
tion of £ oz. diop black to a giii of 
Fivnidi polish. When the t\mk has 
TfiviY&l one coat, s»-t it aside t» dry for 
about an hour. After the* first out 13 
l.u.l on and thoroughly dry, it should he 
partly papered off with Xo. 0 paper. 
This brings th^* surface even, and at the 
s ime time Jills up thy ^rain. X’evy* give 
a sivoiid mat :i" before. Alimv24 hours 
to vlap-e, again pap**r oif, and give a 
tinal 1 - -at as bet’oto. Now coin'.s b> spirit¬ 
in'* #»lh** Great taro must be n.s-.d 
or t!ie work u ill b«» dull instead or 
bright. A (.lean rubber murit be nude, 
as previously dt-vrihed, but iintead of 
b-.ing moistoned with }udish it must he 
wetted with spirits of wine placed in a 
1 i 11 r -11 rag screwed into a tight even- 
surfaced ball, just touched on the face 
with a drop of oil, and then rubbed 
lightly and quickly in circular sweeps 
nil over the Work from top to bottom. 
One application of spirits is usually 
enough if suiHeicut has been placed oil 
the rubber at the outlet, but it is better 
to us* rather tuo little than too much 
at a time, ns mi eniMd u ill entirely 
rein--vo the polish, when the work will 
have tn be polished again. Should this 
be the ease, p.ipu-r uff at once, and com¬ 
mence as at fir-t. It is the lest way in 
the end. (Smithcr). 

(*2) Luuber dissolves extract of Ing- 
wo"d in boiling water until the solution 
indicates 0° Uaumc. 5 pints of the 
solution is then mixed with 2u pints 
pyroligneous iron uumlant nf 30°, ami 
% jdnt acetic acid of ‘2°. The mixture 
8 2 
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is heated for i hour, and is then ready 
for use. 

(3) To imitate black ebony, first wet 
the wood with a solution of logwood 
and copperas, boiled together and laid 
on hot. For this purpose, 2 oz. logwood 
chips with oz. copperas, to 1 qt. water, 
will be required. When the work has 
become dry, wet the surface again with 
a mixture of vinegar and steel filings. 
This mixture may be made by dissolving 
2 oz. steel filings in i pint vinegar. 
When the work has become dry again, 
sandpaper down until quite smooth. 
Then oil and fill in with powdered drop- 
black mixed in the filler. Work to be 
ebonised should be smooth and free from 
holes, &c. The work may receive a light 
coat of quick-drying varnish, and then 
be rubbed with finely-pulverized pumice 
and linseed oil until very smooth. 

(4) 1 gal. strong vinegar, 2 lb. ex¬ 
tract of logwood, £ lb. green copperas, 
l lb. China blue, and 2 oz. nut-gall. 
Put these in au iron pot, aud boil them 
over a slow fire "till they are well dis¬ 
solved. When cool, the mixture is ready 
for use. Add to the above | pint iron 
rust, which may be obtained by scraping 
rusty hoops, or preferably by steeping 
iron filings in a solution of acetic acid 
or strong vinegar. 

(5) Common ebony stain is obtained 
by preparing two baths; the first, ap¬ 
plied warm, consists of a logwood de¬ 
coction, to every quart of which 1 dr. 
alum is added; the second is a solution 
of iron-filings in vinegar. After the 
wood has dried from the first, the 
second is applied as often as is required. 
For the first-named bath, some sub¬ 
stitute 16 oz. gall-nut, 4 oz. logwood 
dust, and 2 oz. verdigris, boiled in a 
sufficient quantity of water. A peculiar 
method of blackening walnut is in use 
in Nurnberg. On one of the Pegnitz 
Islands there is a large grinding-mill, 
turned by the stream, where iron tools 
are sharpened and polished. The wood 
is buried for a week or more in the 
slime formed by the wheels; when dug 
out it is jet black, and so permeated 
by silica as to be in effect petrified 
Another way to cbonise flat surfaces o 
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soft wood is to rub very fine charcoal- 
dust into the pores with oil. This works 
leautifully with the European limlen 
and American white wood. A brown 
mahogany-like stain is best used on elm 
aud walnut. Take a pint decoction of 
2 oz. logwood in which § oz. chloride 
of barium has been dissolved. This 
_ives also, when diluted with soft water, 
a good oak stain to ash and chestnut. 
But the most beautiful and lusting of 
the browns is a concentrated solution 
of permanganate of potash (mineral 
chameleon). This is decomposed by the 
woody fibre, and forms hydrated oxide 
f manganese, which is permanently 
fixed by the alkali. 

(6) For the fine black ebony stain, 
apple, pear, aud hazel wood are the best 
woods to use ; when stained black, they 
are most complete imitations of the 
natural ebony. For the stain take— 
gall - apple, 14 oz.; rasped logwood, 
dd oz.; vitriol, If oz.; verdigris, If oz. 
For the second coating a mixture of iron 
filings (pure), oz., dissolved in strong 
wine vinegar; pint is warmed, and 
when cool the -wood already blackened 
is coated 2 or 3 times with it, allowing 
it to dry after each coat. For articles 
hich are to he thoroughly saturated, 
a mixture of If oz. sal-ammoniac, with 
a sufficient quantity of steel filings, is 
to be placed in a suitable vessel, strong 
vinegar poured upon it, and left for 
14 days in a gently-heated oven. A 
strong lye is now put into a suitable 
pot, to which is added coarsely-bruised 
gall-apples and blue Brazil shavings, 
and exposed for the same time as the 
former to the gentle heat of an oven, 
which will then yield a good liquid. 
The woods are now laid in the first- 
named stain, boiled for a few hours, and 
left in it for 3 days longer; they are 
then placed in the second stain and 
treated as in the first. If the articles 
are not then thoroughly saturated, they 
may be once more placed in the fiv-t 
bath, and then in the second. 
polish used for wood tb it afir---1 
black should be “whiL*" (nidmirkss) 
polish, to which a very little imely- 
ground Prussim bine should be added. 
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(7) Wash with a concentrated 
aqueous solution of extract of logwood 
several times; then with a solution of 
acetate of iron of 14-° 1)., which is re¬ 
peated until a deep black is produced. 

(^) Ucech, pear-tree, or holly steeped 
in a strung liquor of logwood or galls. 
Let the wood dry, and wash over with 
solution of sulphate of iron. Wash with 
cl*.an water, and repeat if colour u not 
dark enough. Polish cither with black 
or common French polish. 

(?) Oak is immersed for 43 hours in 
a hot saturated Mention of alum, and 
then brushed over several times with a 
logwood decoction prepared as follows:— 
Hod 1 part Lest logwood with 10 of 
water, filter through linen, and evapo¬ 
rate at a gentle heat until the volume 
is reduced one-half. To every quart of 
this add lu to 15 drnp3 of a ."aturated 
solution of indigo, completely neutral. 
After applying tbi3 dye to the womb 
rub the latter with a saturated and 
filtered solution of verdigris in hot con¬ 
centrated acetic add, and repeat the 
operation until a black of the desired 
intensity i* obtained. Oak thus stained 
is said to lie a close as well as hand¬ 
some imitation of ebony. 

(10) l lb. logwood chips, 3 pints 
water; boil to 1 pint; apply hot to 
wood; hfc dry; then give another coat; 
let dry slowly; sandpaper smooth; mix 
1 gill vinegar with 3 tablespoonfuls iron 
or steel filing*; let stand 5 hours, then 
brush on wood; let dry; then give 
another coat of the first. This sends 
the vinegar deeper into the wood and 
makes a denser black; after which paper 
smooth. Then polish with white French 
polish, as the white brings out the black 
purer than common French polish. The 
woods observed to take on the stain best 
are pear-tree, plane-tree, and straight- 
reeded birch; mahogany does not stain 
nearly so well as the former woods. 

'll) Get 1 lb. of logwood chips and 
boil tuz.^ dow'n ia enough water to 
make a goo' 1 dark colour; give the 
furniture 3 or ^ats with a sponge; 
then put some rust) nails or old iron 
into a bottle with some vinegar, and 
when it begins to work give the furni¬ 


ture a coat of the vinegar. This, if you 
have well darkened it with the first, 
will give yuu a good black. Oil and 
polish in the usual way, rubbing down 
iiivt with fine paper if required. A 
quicker way is to give the wood a coat 
of size and lampblack, and then use gas- 
black in your polish rubber. 

(12) Make a strong dec,ution of log¬ 
wood by boiling 1 lb. in 1 qt. water for 
about 1 hour; add thereto a piece of 
washing soda as large as a huzel-nut. 
Apply hot to the wood with a soft 
brush. Allov/ to dry, then paint over 
the wood with a solution of sulphate of 
iron (1 oz. to the pint of water). Allow 
this to dry, and repeat the logwood and 
sulphate of iron for at least 3 times, 
finishing off with logwood. Once more 
allow to dry thoroughly, then sand¬ 
paper off very lightly (so as not to 
remove the dvc) with No. 0 paper. 
Now make a wry thin glue size, boil 
in it a lew chips oT logwood and a 
crystal or two of sulphate of iron, just 
sufiiiient to make it inky black. Paint 
this lightly over the work, allow to dry 
once more, again sandpaper lightly, 
and finally either varnish with good 
hard white varnish, or polish with 
French polish and drop black. 

Floors .•—(1) Get the wood dean, have 
some Vandyke brown and burnt sienna 
ground in water, mix it in strong size, 
put on with a whitewash or new paint 
brush ns evenly as you can. When dry, 
give two coats of copal or oak varnish. 

(2) If the floor is a new (me, have 
the bonier well washed. Polish with 
glass-paper, rubbing always with the 
grain of the wood. Varnish with good 
oak varnish, put colouring nutter into 
the varnish to suit your taste, but 
umber is best; if the floor is old and 
blackened, paint it. 

(3) If old floors, you will not make 
much of staining anything but black. 
The floor is to be well washed (lime 
and soda is best—no soap), the dye 
painted od, and, when dry, sized over 
and varnished with elastic oak varnish. 

(4) Take £ lb. logwood chips, boil 
them briskly for J hour in about 5 qt. 
rain-water, and strain through muslin. 
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To this liquor add 6 oz. of nnnatto (in 
the form of cake—not the roll) ; add 
also I lb. of yellow was cut up in very 
bmall pieces. Tlace these over the 
lire, and let the wax melt gently, 
btin’ing 1 it all the while. When incited, 
take the mixture off the Hiv 5 do not 
let it boil. Then with a paint-brush 
lay it on the floor as hot as possible, 
brushing it always the way of the 
grain. Next day polish with a hard 
flat bru-di made of hair, which may 
have a strap nailed to the back of it in 
which to insert the foot. The lloor is 
afterwards kept bright with beeawax 
alone, a little of which is melted and 
put on the brush. Take care that the 
floor is thoroughly dry before com¬ 
mencing operations. 

(5) ileit .some glue-size in a bottle; 
next get a piece of rag, roll it into a 
ball so that it will fit the hand nicely, 
cover this with a bit of old calico to 
make a smooth face; dip this into the 
size, and rub in a bit of brown umber; 
then go ahead with your floor?., working 
the stuff light or dark as required. Keep 
the motion with the grain of wood; 
wheu dry, stiffen with polishers* glaze. 

(G) Take Juii*ou*s dyes of the colour 
required, mix according to the instruc¬ 
tions given with each bottle, and apply 
with a piece of rag, previously trying it 
on a piece of wood to see if colour would 
suit; rub with sandpaper to get off any 
roughness that may be raised with the 
damp, and varnish with fine pale hard 
varnish, then slightly sandpaper and 
varnish again. Another method is to 
boil 1 lb. logwood in an old boiler, then 
apply with a piece of rag where the 
stain is required ; when thoroughly dry, 
sandpaper as before, and well rub with 
beeswax to polish. This last process 
looks best when finished, but it requires 
a lot of elbow grease for a few months, 
and is extremely durable. To prevent 
the stain running where you do not 
want it, paste some stiff paper. 

Green. —( 1 ) Mordant the wood with 
red liquor at 1° B. This is prepared by 
dissolving separately in water 1 part 
sugar of lend and 4 of alum free from 
iron; mix the solutions, r and then add 


~h part of soda crystals, and let settle 
overnight. The clear liquor i-, de¬ 
canted off from the sediment of sulphate 
of load, and is then diluted with water 
till it marks 1 ° B. The wood when 
mordanted is dyotl^ green with k-rry 
liquor aud extract of indigo, the relative 
proportions of which determine the tuiiu 
of the green. 

0-0 Verdigris dissolved in 4 j )ar t s 
water. 

( 8 ) -t 2 oz. copper, out up finely, arc 
gradually dissolved in 13 n z. nitric acid 
(aquafortis), and tlic articles tn be 
stained are toiled in this solution until 
they have assumed a fine green colour. 

Orel/.— (1) Greys may be produced 
by boiling 17 oz. orchil paste fur i hour 
in 7 pints water. The wood is fir.-t 
treated with this solution, and thou, 
before it is dry, steeped in a beck of 
nitrate of iron at 1° 15. An excess of 
iron gives a yellowish tone; otherwise 
a blue grey is produced, which may be 
completely converted into blue by means 
of a little potash. 

( 2 ) X part nitrate of silver dis¬ 
solved in 50 of distilled water; wash 
over twice; then with hydr«chlorio 
acid, and afterwards with' water of 
ammonia. The wood is allowed to dry 
in the dark, and then finished in oil and 
polished. 

Mahogany. —(1) Boil A lb. madder 
and 2 oz. logwood chips in 1 gal, water, 
and brush well over while hot. When 
dry, go over with pearlash solution, 
2 dr. to the quart. By using it strong 
or weak, the colour can ho varied at 
pleasure. 

(2) Soak 1 lb. stick varnish in 2 qt. 
water until all the colour is dissolved 
out; strain oil the water, and add to 
the residue 25 dr. powdered madder. 
Set the mixture over the fire until it is 
reduced to j of its original volume. 
Then mix together 25 dr. coeliiur, 1 
25 dr. kermes berries, 1 pint .Vj in 
wine, nnd J oz. pearlash, out alii, t 
the colour has beenva-.hr ay ".thi■ •- 
in a gill of soft wvic Add .his mix¬ 
ture to th. dee.".ii.n of madder and 
varnish, ti:.ina w.dl together, and 

adding i.,h nouamrtis as will bring 
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the rC'l tu thv desired. shade. (ueuvr bt'-> 

Mile.) 

(/») Burk Mahogany.—Intr-'duce into 
a bottle 15 gr. alkanet ro-it, 30 gr. 
aloes, 3‘J gr. powder*! «lr;;j*>n’s H'»nJ, 
and 5 »>h gr. 95 per o-nt. ulc-diol. cb-ning 
the month uf the bottle with :t piece < 0 * 
hlnider, keeping' it in a warm plao- f»»r 
o or 4 days, with ocM-h »r.il siirvum*, 
then ijitaring the li pill. The wood is 
llrst nniid-iuted with nitric add, and 
when dry washe3 with the stain cnee <<r 
uftener, according to the desired shade; 
tln-u, the wood being dried, it is oiled 
and polished. 

(-1) Light Mahogany.—Same as dark 
mahogany, but the stain being only ap¬ 
plied once. The veins of true mahogany 
may be imitated by the use of acetate of 
iron skilfully applied. 

(3) Thu following process is recom¬ 
mended in VTicdirh nil's Trade t'iV- 
c'dir :—The ctnr*o vroo i is fiist coated 
with a coloured size, which b prepared 
by thoroughly mixing up, in o warm 
solution, 1 part cominerm.d glue in 0 of 
water, a suliicbut quantity of tlm com¬ 
mercial mahogany brmvn, which is in 
reality an iron oxide, and in colour 
stands between stt-enlL-d Engli-h red 
and oxide of iron, Thi* is best efiected 
by adding in excess a sufficient quantity 
of the dry colour with the warm solu¬ 
tion of glue, and thoroughly mixing the 
mass by means cif a brush until a 
uniform paste is obtained, in which no 
more dry red particle* are seen. A 
trial coat is then laid upon a piece of 
wood. If it is desired to give a light 
mahogany colour to the object, it is 
only necessary to add less, and for a 
darker colour more, of the brown body- 
colour. When the coat is dry, it may 
be tested, by rubbing with the fingers, 
whether the colour easily separates or 
- t In the funner case, more glue 
-’Uisr L added until the dry trial, coat 

’ ’ ,ll S* ! i l ' r ’eptibly rubs off with the 
! uv- IciTh. , wfaine/1 in this way 
v. ’lit i ’var.i'.ii d thi size colour 
;{£’"• ¥'\; 1 1 f : »it -.n-* *fr 3 \»th, it is 
t-U \\ w&ii.i • **i fitly, w! .'"i-'Ad 
thrwja.t ■. 3 .. * :d i-v ,!i. n ».f , 

bru^h. A.' r 1 h<a, 1 , - rd l d , yuii 


the wif'id surlr.i'o with the brush, which 
ha* b*»m tartfuliy ua-hed. It is not 
n-.ecssiiry t<< l:«*ep the* colour warm 
during tlw punting. Simuld it become 
thick by o latinising, it nriv be laid on 
the wood with th ij brush, and dries more 
rapidly than v. hen thu colour is ton 
thin. If the wood U poivus and absorbs 
Much colour, it isi'cuud coat may be laid 
011 the first whrn dry, which will he 
sufficient in ail ca-es. O 11 dry in 2 , the 
si..".* colour appeals dull aud un-ightlv, 
1-ut tin.* following coat change-s imme¬ 
diately the appearance of the surface. 
This coat is spirit varnish. Fur its pro¬ 
duction 3 parts spirits of wine of yii° 
itre added in excels to 1 part of red 
aenruid resin in one vessel, ami in 
another 10 parts shellac with 40 of 
spirits of wine of 80°. By repeated 
agitation for o or 4- days, the spirit dis¬ 
solves the resin completely. Thu shellac 
solution is then poured carefully from 
the s-ed intent, or, better still, filtered 
through a turn doth, when it may be 
observed that a slight milky turbidity 
is no detriment to its use. The resin 
solution is best filtered into the shellac 
solution by pouring through a funnel 
loosely packed with wadding. When 
filtered, the solutions of both revins are 
mixed by agitating the vessel and 
letting the varnbh stand a few days. 
The acaroid re-in colours the shellac, 
and imparts to it at the same time the 
degree of suppleness usually obtained 
by the addition of Venetian turpentine 
or linseed-oil. If the varnish is to be 
employed as a coat, the upper layers are 
poured off at once from the vessel. One 
or two coats suffice, as a rule, to give 
the object an exceedingly pleasing effect. 
The coats dry very quickly, and care 
must be taken not to apply the .second 
Coat until the first is completely dry. 

(6) 7’5 oz. madder, S*75 oz. rasped 
yellow wood, are boiled for 1 hour in 
5*5 lb, water, and the boiling liquor is 
applied to the articles until the desired 
colour has been produced. 

(7) 1*05 oz. powdered turmeric, 
1*05 oz. powdered dragons’-blood, are 
digested in 8*75 oz. of 80 per cent, 
jst'jng alcohol, ami when the latter 



264 


DYEING, STAINING, AND COLOUlilNG. 


seems to be thoroughly coloured it is 
filtered through a cloth. The filtrate 
is heated and applied warm to the 
article. 

(8) 17*5 oz. madder, 8*75 oz. ground 
logwood, are boiled for 1 hour in 5*5 lb. 
water. This is filtered while still warm, 
and the warm liquor is applied to the 
wood. When this has become dry, and 
it is desired to produce a darker ma¬ 
hogany colour, a solution of 0*525 oz. 
carbonate of potash in 4*4 lb. water is 
applied to the woM. This solution is 
prepared cold, and filtered through 
blotting-paper, 

(9) O’SS oz. aniline is dissolved in 
8*75 oz. spirits of wine 90 per cent, 
strong. Then another solution of 0*33 oz. 
aniline yellow in 17*5 oz. spirit of wine 
90 per cent, strong is made, and this is 
added to the aniline solution until the 
required reddish-yellow colour is ob¬ 
tained. By adding a little of a solution 
of aniline brown (0*35 oz, aniline brown 
in 10*5 oz. spirits of wine 90 per cent, 
strong), the colour is still more com¬ 
pletely harmonised, and a tint very 
closely resembling mahogany can be 
given to elm and cherry wood with this 
mixture, 

(10) 0*7 oz. logwood is boiled in 
3*5 oz. water down to about This is 
then filtered, and 042 oz. chloride of 
baryta is dissolved in it. 

Oak. —(1) Mix powdered ochre, Ve¬ 
netian red, and umber, iu size, in pro¬ 
portions to suit; or a richer stain may 
be made with raw sienna, burnt sienna, 
and Vandyke. A light yellow stain of 
raw sienna alone is very effective. 

(2) Darkening Oak.—Lay on liquid 
ammonia with a rag or brush. The 
colour deepens immediately, and does 
not fade; this being an artificial pro¬ 
duction of the process which is induced 
naturally by age. Bichromate of pot¬ 
ash, dissolved in cold water and applied 
in a like manner, will produce a very 
similar result. 

(3) In Germany, the cabinet-nmkers 
use very strong coffee for darkening 
oak. To make it very dark: iron filings 
with a little sulphuric acid and water, 
put on with a sponge, and allowed to 


dry between each application until the 
right hue is reached. 

(4) Whitewash with fresh lime, and 
when dry brush off the lime with a 
hard brush, and dress well with linseed 
oil. It should be done after the wood 
has been worked, and it will make not 
only the wood, but the carving or 
moulding, look old also. 

(5) Use a strong solution of common 
washing-soda, say one or two coats 
until the proper colour is obtained. Cff 
you may try carbonate of potash. Paper 
and finish off with linseed-oil. ' 

(G) A decoction of green walnut- 
shells will bring new oak to any shade 
or nearly black. 

Purple. — (1) Take 1 lb. logwood 
chips, f gal. water, 4 oz. pearlash, 2 oz. 
powdered indigo. Boil the logwood m 
the water till the full strength is 
obtained, then add the pearlash and 
indigo, and when the ingredients are 
dissolved the mixture is ready for use 
either warm or cold. This gives a 
beautiful purple. 

(2) To stain wood a rich purple or 
chocolate colour, boil £ lb. madder and 
i lb. fustic in X gal. water, and when 
boiling brush overthework until stained. 
If the surface of the work should be 
perfectly smooth, brush over with a 
weak solution of nitric acid; then finish 
with the following: put 4J oz. dragon’s 
blood and I oz. soda, both well bruised, 
into 3 pints spirits of wine. Let it stand 
in a warm place, shake frequently, stain 
and lay on with a soft brush, repeating 
until a proper colour is gained. Polish 
with linseed-oil or varnish. 

(3) 2-2 lb. rasped logwood, 5-5 lb. 
rasped Lima red dyewood are boiled 
for X hour in 5*5 lb. water. It is then 
filtered through a cloth and applied to 
the article to be stained until the desired 
colour has been obtained. In the mean¬ 
while a solution of 0*175 oz. carbonate 
of potash in 17*5 oz. water has been 
prepared, and a thin coat of this- is 
applied to the article stained r;J. But 
strict attention must bo-paid not to 
apply too thick a co*.. of this solution, 
or else a dark hi'*- colour would be the 
result, 
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Rah —(1) The wood is plunged first 
in a solution of 1 oz. of cuul soap in 
35 fi. nz. water, or els* 4 is rubbed with 
the solution; then magenta is applied 
in a state of sufficient dilution to bring 
out the tone required. All the aniline 
colours behave very well on wood. 

(2) For a led stain, a decoction of 
J II). logwood and 4 oz. potash in 1 lb. 
water is used as the bath, being fixed 
by a wash of alum-water. For scarlet, 
me 1 oz* cochineal, 6 oz. powdered 
r»rgol, 4 oz. cream tartar, in 12 oz. 
chloride of tin (scarlet spirits). 

(3) Take 1 qt. alcohol, 3 oz. Brazil- 
Wood, 4 oz. dragon’s blood, J oz. cochi¬ 
neal, 1 oz. saffron. Steep to full strength 
and strain. It is a beautiful crimson 
stain for violins, work-boxes, and fancy 
article*. 

(4) Besides the aniline colours, which 
are, however, much affected by sunlight, 
cochineal gives a very good scarlet red 
upon wood. Boil 2 oz. cochineal, pre¬ 
vious!}' reduced to a fine powder, m 
35 oz. water for 3 hours, and apply it 
to the wood. When dry, give it a coat¬ 
ing of dilute chloride of tin to which is 
added a little tartaric acid—1 oz. chlo¬ 
ride of tin, and \ oz. tartaric acid in 
35 il. oz. water. If, instead of water, 
the cochineal is boiled in a decoction of 
bark (2 oz. bark to 35 oz. water), and 
the chloride of tin is used as above, an 
intense scarlet and all shades of orange 
may be produced according to the pro¬ 
portions. 

(5) Take 1 gal. alcohol, 14 lb. cam¬ 
wood, 4 lb. red sanders, 1 lb. extract of 
logwood, 2 oz. aquafortis. When dis¬ 
solved, it is ready for use. It should be 
applied in 3 coats over the whole sur¬ 
face. When dry, rub down to a smooth 
surface, using for the purpose a very 
fine paper. The graining is done with 
iron rust, and the shading with asphal- 
tum thinned with spirits of turpentine. 
When the shading is dry, apply a thin 
coat of shellac; and when that is dry, 
rub down tfith fine paper. The work 
is then ready for varnishing—a fine rose 
tint. 

(6) Monnier recommend steeping the 
wood for several hours in ? bath of 


1200 gr. iodide of potassium to the 
quart of water, and then immersing it 
in a bath of 375 gr. corrosive sublimate, 
when it will assume a beautiful rose- 
red colour by chemical precipitation. 
It should subsequently be covered with 
a glossy varnish, The baths will not 
need renewal for a long time. 

(7) Rn-e.—Iodide of potash in 12 
parts water for a first coat, and corro¬ 
sive sublimate in 4d parts water for a 
second, 

(8) 2*2 lb. finely-powdered Lima red 
dyewood and 2T oz. carbonate of 
potash are put in a glass bottlo and 
digested in 5*5 lb. water for 8 days in 
a warm place; the bottle should be 
frequently shaken. It is then filtered 
through a cloth ; the fluid is heated, and 
applied to the article to be stained until 
the latter acquires a beautiful colour. 
If it is desired to brighten the colour, a 
solution of 2-1 oz. alum, free from iron, 
in 2*2 lb. water is applied to the article 
while it is still wet. The last solution 
can be prepared by heat; when it has 
been accomplished, it is filtered. As 
soon as the stains have become dry, they 
should be rubbed with a rag moistened 
with linseed-oil, alter which the varnish 
may be applied. 

Satimcood .—Take 1 qt. alcohol, 3 oz. 
ground turmeric, 14 oz. powdered gam¬ 
boge. When steeped to its full strength, 
strain through fine muslin. It is then 
ready for use. Apply with a piece of 
fine sponge, giving the work 2 coats. 
When dry, sandpaper dowu very fine. 
It is then ready for polish or varnish, 
and is a good imitation of satinwood. 

Violet .—The wood is treated in a 
bath made up with 4J oz. olive-oil, the 
same weight of soda-ash, and 24 pints 
boiling water, and it is then dyed with 
magenta to which a corresponding 
quantity of tin crystals has been added. 

Wiilnut .—Deal and other common, 
woods are stained to imitate polished 
walnut in various ways. (1) One 
method is, after careful rubbing with 
glasspaper, to go over the surface with 
a preparation of Cassel brown boiled in 
a lye of soft soap and soda. After 
drying, the surface is rubbed over with 
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pumice ami oil, and polished with 
shellac. The Ca&sel brown will not 
take equally well on all kinds of wood, 
so that if not laid on thick it sometimes 
come-, oft’under the subsequent pumicing; 
whilst on the other hand this same 
thickness conceals, more or less, the 
grain on the wood beneath, giving it 
the appearance of having been painted. 

(2) Others use instead a decoction of 
green walnut-shells, dried and boiled in 
the same lye, or in soft water to which 
soda has been added. The decoction of 
walnut-shells is .apt to come oft' on the 
clothes as a yellowish adhesive sub¬ 
stance. 

(3) Others, again, employ catechu 
and chromate of potash in equal parts, 
boiled separately aud afterwards mixed. 
The mixture of catechu and chromate 
of potash leaves a reddish-brown de¬ 
posit on the surface of the wood, very 
unlike real walnut. 

(4) The following is said to be a very 
superior method for staining any kind 
of wood in imitation of walnut, while it 
is also cheap and simple in its manipula¬ 
tion. Tito wood, previously thoroughly 
dried aud wanned, is coated once or 
twice with a stain composed of 1 oz. 
extract of walnut peel dissolved in 
t5 oz. soft water by heatiug it to boiling, 
and stirring. The wood thus treated, 
when half dry, is brushed with a solu¬ 
tion of 1 oz. bichromate of potash in 
5 oz. boiling water, and is then allowed 
to dry thoroughly, and is to be rubbed 
and polished as usual. lied beech and 
alder, under this treatment, assume a 
most deceptive resemblance to American 
walnut. The colour is fixed in the 
wood to a depth of one or two lines. 

(5) Mix dragon’s blood and lamp¬ 
black in methylated spirits till you get 
the colour required, and rub it well 
into the grain of the wood. 

(6) Light Walnut.—Dissolve 1 part 
permanganate of potassium in 30 of 
pure water, and apply twice in suc¬ 
cession ; after an interval of 5 minutes, 
wash with clean water, and when dry, 
oil and polish. 

(7) Dark Walnut.—Same as for light 
walnut, but after the washing with 
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water the dark vc-ins are made more 
prominent with a solution of acetate of 
iron. 

(8) In the winter season get come 
privet berries (black), which grow h 
most gardens, and put 2 oz. in 4 ,>i nt 
solution of liquid ammonia. Tlds, ap, 
plied to pine varnished or polished, can¬ 
not be detected from real walnut itself 

(9) Take 1 gal. very thin sized shel¬ 
lac; add 1 lb. dry burnt umber, 1 lb. 
dry burnt sienna, and £ lb. lampblack! 
Put these articles into a jug and shake 
frequently until they are mixed. Apply 
one coat with a brush. When the work 
is dry, rub down with fine paper, and 
apply one coat of shellac or cheap var¬ 
nish. It will then be a good imitation 
of solid walnut, and will bo adapted for 
the back boards of mirror-frames, fur 
the back and inside of casework, and for 
similar work. 

(10) Take 1 gal. strong vinegar, lib. 
dry burnt umber, $ lb. fine rose-pink, 
} lb. dry burnt Vandyke brown. Put 
into a jug and mix well; let the mixture 
stand one day, and it will then be ready 
for use. Apply this stain to the tap 
with a piece of fine sponge, it will dry- 
in £ hour. The whole piece is then 
ready for the filling process. When the 
work is completed, the stained part can¬ 
not be detected even by those who have 
performed the job. I>y means of this 
recipe, wood of poor quality and mostly 
of sap can be used with good effect. 

(11) Darkening Walnut. — Slaked 
lime, 1 to 4 of water, will do for some 
kinds of walnut; a weak solution of sul¬ 
phate of iron for others; and yet again 
for other kinds a weak solution of pearl- 
ash. Try each on the wood, and chouse 
the one you like best. 

(12) To give to walnut a dnr<' 
colour resembling rosewood, HirsoM > 
uses a solution of 0*17 oz. bichr- u-nit ■.; 
potash in 1*05 oz. water. Thh iotiKi 
is applied to the walnut with,a 

and the wood is then iur<‘ n : q .u-! 
polished. 

(13) By a riirple M.iir.in.r. Ui .-i. , ■ 

of pine or hir.;;, „, t , i-.e uljr 

madfl to a|ii; ( ,. ;r ,. F -f ;; ]■... j, een Te - 
fixtrvfi For this a 
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f dutiun of 3*15 r>z< manganate / f ]mra-h, 
*i,d J*15 •■z. of m an g. nave in 

5 g.3 .jt. h->t nat^r, is made. This ?■ »1 u— 
titin i3 uppln 1 to tij.• i with a h.n-h, 
r.ud wvt 1-3 sev---r.il turns. 

Th- hi mr mat* of puta-h is «lei imposed 
v/imn it cm m - in (.out i'.t with th*.* woody 
jd.jv, liiii th.U5 u b'-autilul and very 
d'.rnhjr walnut i-duur i-s obtiiiud. If 
Mil ill T .\'»•-•• IfU artirl-s are t<» 1-; staitml 
in tiii? manner, a v-w dilut'd bath is 
j riij'iiiv-i; tin* ai ticks are dipped into it, 
:m-i hioit there l t*» 9 miuut-'S a-Tord- 
iim as the c-«1»Mir is desired lighter or 
darker. 

iyf> » p . — fl) Morlniit with red 
liquor, and ilye with bark liquor and 
turmeric. 

(2) Turmeric di.vujlvod in wood 
naphtha. 

(o) Aqua regia (nitro-muriatie arid), 
diluted in 3 p.irt'i water. 13 a much-used 
though rather destriutive yellow sdain. 

(4) Nitric acid gives a flue permanent 
Vilhav, whiih is c>nvf*rt»vl into ilarl: 
la 1 ' w\ n by piihtequent application of tine- 
tun* uf iodine* 

(Ti) W.iah over with a hot concen¬ 
trated M*>lutic‘U of picric acid, and when 
dry, polish the wood. 

(0) Orange - yellow T-*ne to Oak 
Wu 1 id.—A< curding to Nhhlling, u beau- 
t i fnl orange-yellow n nc, much admired 
iu a chest at the Vienna Exhibition, 
nriy be imparted to oak-wood by rub¬ 
bing it in a warm room with a certain 
mixture until it acquires a dull polish, 
and then coating it after an hour 
with thin polish, and repeating the 
floating of polish tu improve the depth 
and brilliancy of the tone. The ingre¬ 
dients for the rubbing mixture are 
about 3 (iz. tallow, ^ oz. wax, and l pint 
oil of turpentine, mixed by heating 
together and stirring. 

17) O'o oz. nitric acid (aquafortis) 
i < > i pounded with 1*57 oz. rain* 

■ l. ■ .i the article to be stained is 

b.’* u -X r.>,v with this. Undiluted 
nitric mU ;**i i a brownish-yellow 
colour. 

(5) 2*1 o^.. *!?'• y- ed turmeric 

are digested for .-*v. i ■ ; >-3 oz. 

alcohol 80 per cent „ i,.- 4 u *u 


straiu-'d through a doth- This solu¬ 
tion is ajij.li- 1 to the arti* lc» to he 
st'uni 1. "When they have Ifcomo 
entirely dry. tuty are burnished and 
varni-iipd. 

j (0) 1 Ti 7 fiz. rarl»»nat* of polish are 
; diYs'.lVf'd in 4 2 oz. lain-v, .di-r. TIns 
' solution is poured over b f»2 oz, annatto, 
J and tiii-i mixture i-> allowed to stand fur 
! fl days in a warm place, being fre- 

1 ijUently shaken iu tin* meanwhile. It 
j is then tiltored. and 0T75 oz. spirit of 

•»al-amnioniao is added to it. The stain 
is now ready, and the articles to be 
stained will acquire a very beautiful 
! bright yellow colour by plating them 
' in it. 

(10) Bright Golden Yellow.—052 oz. 
finely-powdered madder is digested for 
12 hours with 2*1 oz. diluted sulphuric 
acid, and then filtered through a cloth. 
Tue articles to be stained are allowed 
to remain in this fluid 3 to 4 days, 
when they will be stained through. 

Wool.— A}rju’(i:ith. —On Varus and 
Pores. Buil S7 dr. orchil in water, 
and make up the decoction to 12 pint. 
Bull :»o dr. cochineal in water, and make 
up the decoction tn 1 pint. Thicken 
th<* mixture with 4 lb. starch. Stir tilt 
cold, and add, whiKt constantly stirring, 
23 dr. ground alum, 124 dr. pvrohloride 
of tin. When thoroughly mixed to¬ 
gether, print, steam, and rinse. 

Blank. — On 50 lb. Flocks, resist¬ 
ing the fulling-mill. 20 lb. logwood, 
7 lb. yellow-wood, 0 lb. sumach, 2£ lb. 
tartar. Boil the wool in this bath for 

2 hours, then replace the evaporated 
water, and wet the wool, continually 
shaking it. with the solution of 2 J lh. sul¬ 
phate of iron, 14 lb. sulphate of copper. 
Buil for an hour. For a bluish black, 
wet the wool as above, as soon as it is 
lukewarm, with 2 lb. ammoniac, and 
then rinse and dry it well. For a deep 
black, substitute for ammoniac lb. 
bichromate of potnsh, dl-solve it in 
bulling water, and boil for £ hour. 

IHuc. —(1) Woad on yarn (10 lb.) 
Boil h hour with 167 dr. alum, SO dr. 
argol, 50 dr. extract of indigo. Take 
out, let half the contents of the pan run 
olfj till up with cold water, and dye at 
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122° F. (50° G.) with 2 to 3 lh. log¬ 
wood. 

(2) On 15 lb. Wool spun for Knitting. 
Mordant by boiling 1 hr. in a bath con¬ 
taining 1 lb. alum, 1 lb. tartar, \ lb. 
indigo carmine, 2£ oz. tin salt. Take 
out the wool, and let half the bath flow 
away, replacing by cold water. Dye at 
112° F. (50° C.) with 2J lb. logwood. 

(3) Deep Blue on 50 lb. Flocks of Wool, 
resisting the fulling-mill. Give a 
ground of blue, rinse ill hot water, and 
mordant for an hour in a boiling bath 
containing 4 lb. bichromate of potash, 
5 lb. alum. | lb. copper, 2) oz. tin salt; 
then dye with the addition of \ lb. sul¬ 
phuric acid, rinse, and dry. 

(4) Logwood Blue. Wool can be 
dyed with logwood or false blue by 
several processes which recommend 
themselves by their cheapness and sim¬ 
plicity. Old dyers used to dye in a 
single bath, whilst now-a-days the pro¬ 
cess consists of one mordanting either at 
cold or hot, and to dye in a solution of 
the dyeing matter. The colour is fixed 
on the wool by means of different salts 
with which it is impregnated before 
dyeing, and "which render the colouring 
matter insoluble in water when fixed 
on the fibre, The two following pro¬ 
cesses are in use in Aix-la-Chapelle;— 

(ft) Middle Blue on 100 lb. Wool. 
Boil for 2 hours in water: sulphate of 
soda, 10 lb.; tartar, 6 lb.; tin crystals, 
3 oz.; sulphuric acid, 8 oz. Leave the 
wool during the night, then dye with 
logwood, 40 lb., carbonate of soda, 1 lb. 

(b) Violet Blue on 100 lb. Wool. 
Boil for 14 hour with sulphate of soda, 
8 lb.; tin crystals, 2 lb.; tartar, 4 lb. 
Then dye with logwood, 30 1b.; orchil, 
5 lb.; sulphate of copper, 4 lb. 

(5) Pensee. 4 lb. orchil 13° B. (brand 
B), 12 oz. gum-senegal. 

(6) Mode. 4 lb. cachou extract 2 a B., 
2^ oz. animoniacal cochineal, 2^ oz. 
indigo acetate; thicken with 8 lb. of 
the thickening given in grey (1). 

(7) Mode. 21b. cachou extract, 2° B.; 
heat and pour over 12 oz. gum-senegal, 
1^- oz. alum, | oz. tartaric acid. 

Green. —(1) Solid Green on 100 lb. 
Wool. Dye in the following bath: 


alum, 15 lb.; sulphuric acid, 5 ]b ■ 
sulphate of indigo, 5 lb.; perolin’,’ 
12 oz. ’’ 

(2) Fresh Green on 100 lb. Wool 
Dye bath: sulphate of soda, 124 lb ’• 
sulphuric acid, 74 lb.; carmine of in! 
digo, 7| lb. ; picroline, 1 lb. 

(3) Vert possd (fast green) on 25 lb 
Wool. Glauber salt, U lb.; sulphate of 
alumina, 1J lb.; sulphate of inditm 
1 lb.; orchil, 1 lb.; turmeric, 4 lb] 
Boil in this hath for 1J hour. 

(4) Feuille morte “ (dead leaf) on 
25 lb. Wool. Sulphate of alumina, 
1£ lb.; sulphate of soda, 1} lb.; 6n ]’ 
phate of indigo, 1 lb.; orchil 3 lb,, or 
orchil extracts, 1 lb.; turmeric 2 lb. 
Boil in this bath for 14 hour. 

(5) Feuille seche (dried leaf), on 
25 lb. Woo). Sulphate of soda, 14 lb.; 
sulphate of alumina, 14 lb.; sulphate of 
indigo, J lb.; orchil, 3 lb,, or orchil 
extract, 1 lb.; turmeric, 1J lb. Boil 
in this bath for 14 hour. 

(6) 14J oz. white starch, 2| lh. water, 

9 lb. Cuba lac; boil; add when warm, 
5 oz. indigo carmine; mix well; decant 
the colour; add whilst tepid, 5 oz. ox¬ 
alic acid ; and when cold,7j oz. alumina 
sulphate. 

(7) 2 lb. malachite green solution, 
5 per cent.; 2 lb. gum substitute water, 
Go per cent. 

Grenade, —(1) Steam Grenade (fast). 
Colour : orchil, 14° B., G lb. 4 oz.; extract 
quercitron, 2u° B., 8 oz.; gnm thicken¬ 
ing, 1 lb. 8 oz. After boiling, add; 
alum, 3 oz.; tartaric acid, 4 oz.; indigo 
carmine, 14 oz. (2) Bordeaux R. 

Gny. —(1) Pearl Grey. Colour: 
ammoniacal cochineal, 3° B., 2J oz.; 
acetate of indigo, 10° B., 14 oz.; 2 lh. 
8 oz. of the following thickening: gum 
water, 12 lb.; alum, 12 oz.; tartaric 
acid, If oz. (2) Induline. 

Maroon .—On 50 lb. Wool, resisting 
the fulling - mill. Prepare a dyeing 
bath as follows: to a clear solution of 

10 lb. catechu add 2 lb. logwood and 
2| lb. tartar. Boil the wool for 2 
hours in this bath, rinse, and add to the 
above bath 2 lb. bichromate of potash 
and 1 lb. sulphate of copper. Put the 
wool i.ti, and boil for J to 1 hour, ao» 
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cording to the bhaJe required, nud then 
ria-se. 

t>lisc. —0) On Yarn (10 lb.). Boil 
with 96 dr. prepared tartar, 20 dr. 
Mue vitriol, 375 dr, orchil. 50 dr. tur¬ 
meric, 4u dr. indigo sulphate. Cerise 
as required. 

(2) Fast Light on 100 lb. Yarn. Half 
fill the vat with water, bring to boil, 
nn-1 dis-ulve 2 lb. fa«t yellow, 44 oz, 
fist brown, 74 oz. light green S., 3 oz. 
induline, and then 40 lb. tartar compo¬ 
sition, 10 lb. Glauber salt. Fill the 
vat with water, enter yarn, boil 1 hour, 
wa-Ii and dry. This colour remains 
olive also by artificial light. 

(3) On 15 lb. wool. Boil with 1 lb. 
potash bisulphate, 1£ oz. copper sul¬ 
phate, 24 lb. orchil, £ M>. turmeric, £ lb. 
indigo sulphate, and garnet according 
to shade required. 

Orange. —(1) Alizarine on 150 lb. 
Wool. Boil for l£ to 14 hour in the 
following bath, containing: alum, 
7£ lb.; tartar, 124 lb.; tin crystals, 
24 oz.; and alizarine W., 15 lb. 

(2) Printing. Colour: Persian ber¬ 
ries decoction, 9° B., 4 lb.; gutu-senegal, 
1 lb. 2 oz.; alum, 4 oz.; tin crystal, 
4 oz.; oxalic acid, 1 oz. 

I'onccau. —(1) 1 lb. cochineal decoc¬ 
tion, 5° B., 14 lb. white starch ; boil 
well; add when lukewarm, 9 02, oxalic 
acid, 14 oz. tin crystals, 3 oz. double 
tin chloride. (2) 2 lb. solution of pon¬ 
ceau R., containing 4 per cent., 2 lb. 
solution of gum substitute, containing 
65 per cent. 

I j ugc. —Steam Puce (fast). Colour: 
orchil, 12° B., 4 lb. 8 oz. Heat and 
dissolve in it by small quantities, after 
taking away from the fire: alum, 1 oz.; 
tartaric acid, £ oz.; thicken with white 
starch, 3 oz.; gum, 2 oz.; then add 
indigo carmine, £ oz. 

lied. —(1) Fire Red on Yarns and Piece 
Goods. 5£ pints cochineal extract at 
i B., 157 dr. starch; boil well together, 
sf.l 4 ;/il 124 dr. oxalic acid. Stir till 
Ci'’, \ 1 " ’>?, whilst constantly stirring, 

12j Jr, 1. 1 ;v '-■.als, and 25 dr. berry 
liquor " >" Ml* perfectly, print, 

steam In. .r, 

(2) Scarlet, iCG V" *>1» Dis¬ 


solve in bulling water: liquid extract rtf 
quercitron, 3 lb. 8. oz. 5 oxalic acid, 
3 lb. 8 oz.; tin crystals*, 1 lb. 12 oz.; 
tartar, 4 lb.- cochineal, 4 lb.; chloride 
of tin solution, 8 lb. Mix well when 
dissolved, add cold water, enter wool, 
and huil for 1 to l£ hour. 

Violet. —(1) 4 lb. orchil, 13° B. 
(brand M); 12 oz. gum-Senegal. 

(2) Colour: water, 10 lb.; ammo- 
niacal cochineal, 3° B., 20 lb.; white 
starch, 3 lb. 8£ nz ; boil, and add when 
warm—oxalic acid, 44 oz.; alum, 1 lb. 
84 oz.; deuto-chloride of tin, 1£ oz. 

Ho oil-colour. —Steam. Colour: or¬ 
chil, 10° B,, 10 lb.; cambresine decoc¬ 
tion, 10° B., 10 lb. Thicken with gum 
thickening, 4 lb.; and add after taking 
away from the fire—alum, 1 lb.; oxalic 
acid, 3j oz.; sulphate of iron, SJ oz. 
The cambresine decoction is obtained 
by boiling 3 different times—fustic, 
2 parts; Persian berries, 1 part, In 
water, and mixing together the 3 decoc¬ 
tions, which are then reduced to 10° B. 

ESSENCES.—The term essence 
implies a preparation of the essentially 
active portion of a substance, but it is 
widely and erroneously applied to a 
variety of decoctions, infusions, solu¬ 
tion?, tinctures, and fluid extracts, us 
well as the alcoholic solutions of essen¬ 
tial oils from plants. In preparing 
essences, the solid ingredients must be 
thoroughly bruised, powdered, or sliced, 
so as to expose them completely to the 
action of the spirit. When the active 
principle to be obtained is partly fixed 
and partly volatile, the most suitable 
process is simple digestion in alcohol, 
either weak or absolute, according to 
the solubility of the substance. The 
digestion or maceration should be con¬ 
tinued for at least 10-14 days, and the 
materials should be repeatedly agitated, 
so as to ensure contact between all 
fragments, A more concentrated solu¬ 
tion may he obtained by the process 
of displacement or percolation. When 
the object is to extract only an aromatic 
and volatile principle, a better method 
is to digest the materials in alcohol for a 
few days, and then subject the whole to 
distillation : the alcohol passes over in 
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vapour, carrying with it the bulk ol the 
volatile matters vaporizable at or below 
the distillation temperature of the 
alcohol employed. for all first-class 
articles, the alcohol used must be pure, 
air! free from colour, odour, anil flavour. 
The following are amongst the most 
important es-encos in use. 

Aconite —8 oz. dried^ powdered 
aconite herh, 16 <>/. rectified spirit ; 
macerate 4 days at 08° 1 *. (-6 ■)* 

press, strain; the mam or residue is 
again macerated with a little spirit am 
pressed as before, so that the weight ot 
the united tinctures may be double that 
of the herb. 

Allspice.—1 tl. oz. essential oil ot 
allspice (pimento), 1 pint strongest rec¬ 
tified spirit; agitate till perfectly mixed; 
next day decant the clear from tile sedi¬ 
ment. 

Almonds.—(1) 1 tl. oz. essential 
oil of almonds, 1 pint spit it; proceed as 
Allspice. 

(ii) 1 fl, oz. essential oil, < n- oz * 
spirit. 

Ammoniaeum — (1) 1 lb. ammo- 
niaeuni in tears, bruised iu a cold 
mortal* with 7 lb. coarse, well-washed, 
silicious sand or powdered glass, and 
J pint rectified spirit gradually added; 
trituration is continued till the whole 
is reduced to smooth paste, and it is 
then placed iu a wide-mouthed bottle 
with i pint spirit of wine; digest for a 
week with frequent stirring, and after 
allowing to settle, decant the clear iuto 
another bottle for use. 

(2) Reduce 1 lb. ammoniaeum to a 
cream with | pint boiling water; as 
soon as cool, put into a strong bottle, 
and cautiously add lj pint rectified 
spirit of wine; cork tightly, and let 
macerate for a few days ; put the bottle 
in a warm place for the sediment to go 
down, and filter off through flannel. _ 

Anchovy. — (1) 1 lb. anchovies, 

honed, pulped in a stone mortar, and 
passed through a hair or wire sieve; 
boil the bones and the portion that will 
not go through the sieve in 1 pint water 
for lp minutes, and strain; to the 
strained liquor add 27 oz. each of salt 
and flour, as well as the pulp, and 


simmer the whole for 3 or 4 minutes * 
remove from the fire, cool, and mix j;" 
i pint strong pickling vinegar; bottle 
nnd secure with wax, capsule 7 
bladder. 

(2) 7 lb. anchovies, 9 pints water 

1 lb. flour, 1 lb. salt. 

(6) Add 7 oz. cayenne pepper, 4 
mushroom ketchup, and the grated pe-1 
of a lemon to (2). Cochineal or an- 
natto may be used for colouring. 

Angelica.—1 oz. bruised angelica 
root, 8 oz. rectified spirit, lfl oz, water 
digest, and distil over t! oz. 

Aniseed.—1 oz. oil of anise, 3 oz. 
rectified spirit. 

Anodyne. —(1) 1 dr. powder, ,1 
luud aqueous extract of opium, 7 dr. 
powdered cinnamon, 1 fl. oz. rectified 
spirit; digest a week. 

(2) 5 dr. recent extract of henbane, 

2 fl. oz. rectified spirit; digest a week. 

Antihysterie. — LI gr. pota-fiiim 

cyanide, 1 dr. powdered sugar, 4 tl, dr. 
rectified spirit, -1 II. dr. orange-water; 
shake together till dissolved. 

Aromatic.—1 dr. hay saffron, 0 fl. 
dr. rectified spirit; digest together, 
filter; to filtrate add 1 dr. oil of cin- 
Damon, 1 dr. powdered white sugar, 2 li. 
dr. rectified ether, -} dr. oil of nutmeg, 
A dr. essence of ginger; after shaking 
and a few* days’ repose, decant the clear. 

Bark.—(1) 4 ill*, resinous extract 
of yellow bark, 17 fl. oz. rectified spirit, 
7 fl. oz. tincture of orange-peel, 1 fl. dr. 
acetic acid; digest a week. 

(2) 7 dr. quinine disulphate, 2 dr. 
resinous extract of hark, 2 fl. oz. recti¬ 
fied spirit; digest a week. 

Beef.—(1) 1 lb. lean beef chopped 
small, A pint water; put into large 
bottle and shake violently J hour; 
strain the liquid into a jug; boil the 
solid residue in 1 pint water for 20 
minutes ; strain, and mid the liquid to 
the previous cold infusion; evaporate 
to consistence of thin syrup, add salt 
and spice to taste, and while boiling 
hot pour into cans or (previously 
heated) bottles, hermetically seal, and 
store in u cold place, 

(2) Boil the sliced beef and water in 
a bottle suspended in water in a pot for 
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I r*r 2 h'«urs; decant the liquid, skim, 
2,111 { thlTuUX. 

Bitter.—*4 02 . wormwood, 1 t*z. 
get-tun root, 1 * 7 . bitter urangc-ped, 
1 lil* "-'",1 thistle, 45 r,z. rue tilled 
q.irit : ifio^t a vru k. 

1 Carapliox*.—(1) 41- oz. i*l**an « , am- 
plmr di~*<h>J in 1 ir.if. r> - tided .-pint. 

(2 ) 1 ».z. cp-mphui*, lu lz. roctified 
tpinr. 

(..!_) t:J fl. dr. tincture of camphor, 
J ti. dr. tim tui’ti of myrrh, lr’4 il. dr. 

rectified ‘»|nru. 

(4) 1 tl. 02 . ?]»irit of camphor, 7 il. 

OS. Jil'Oiit ajunt 

(5) l dr. camphor dis'*Jvel in *2} 02. 
rectified spirit; add J o z. water. 

(ij ) 1 dr. powdered c.implmr dis¬ 
solved in 1- tl. 02. water saturated with 
Ciir'ti'iiiic acid 5a?. 

Caraway.—As Allspice. 

Cardamom. —5§ lb. leaser carda¬ 
mom seeds grmni'l in a pepper-mill, 
1 gal. rectified '•pint of v.iwe; digest 
for a ibiUfight, |»re-s. filter. 

Cascarilla.—12 1*2. brui^l «.wi- 
rllla, 1 pint pr*'»»f spirit ; proceed by 
digestion or pmad.ition. 

Cassia.—As AII.-pice. 

Cayenne.— (1) o lb. recentIv-dried 
capsicum pod*’, 1 g.U. rectified spirit: 
digest 14 Jays, press, Alter. 

(’2) l lb. cap'kum, 1 pint proof spirit: 
digest, press, filter. 

( 0 ) 1 oz. cayenne pepper, 1 pint 
brandy; digest, press, filter. 

Celery.—(1) 4} oz. bruised celery 
seed, 1 pint proof spirit; digest 14 days, 
Ft ram. 

(2) 7 oz. celery seel, 1 pint rectified 
spirit; digest and strain ns(l). 

Chamomile.—(1) As Allspice. 

(2) 1 lb. sliced or bruised gentian 
root, J lb. dried orange-peel, 1 gal. 
proof spirit, 11V 11. oz. c^seutir.l oil of 
chamomile; macerate a week. 

(fi) A lb. qna**ia wood may replace 
iNi and orange-peel. 

C\- P.Mn:On.—(i) As Allspice. 

1 ' A < \ Ci.i;. mon, f pint rectified 
.'p::.:. ~ ■ digest a week, 

£l "11*1. 

Ciu' r ? ~ f L» A- . ’ ‘ 

(2) 0 } t-z. 1 it. v> ' . ;-int proof 


spirit, \ pint water; digest a wc-ek, 
strum. 

Cochineal.—2 oz. cochineal, 2 oz. 
subcaibuiiatii of potash, *2 02 . potash 
alum, 2 oz. cream of tartar, 20 oz, dis¬ 
tilled water. Loil thy cochineal and 
potash together fir about 10 minute*', 
then stir in gradually the rre.un >4 
tartar and alum ; .strain through muslin, 
and afterwards filter through papier. 
To the filtrate add A lb. lump) biigar, 
and dissolve with gentle heat. 

Coffee,—4 oz. entice, 2 oz. rhicory, 
1 oz. caramel (burnt sugar); prepared 
by percolation of the coffee with boiling 
water, gently and quickly evaporated to 
J ra* J its bulk' adding a thick aqueous 
extract of the chicory ami syrup of 
burnt sugar, so as to give the whole a 
treacly consistence. 

Coltsfoot.—(1) 1 oz. tolu balsam, 
o oz. rectified spirit, 3 oz. compound 
tincture of benzoin; dissolve ; in a few 
days decant the clear. 

(2) 1 oz. tolu balsam, 1 oz. compound 
tincture of benzoin, 2 oz, iectitled 
spirit. 

(3) o il, 02 . tincture of tcdii, o fl. oz. 
compound tincture of benzoin, 1 oz. 
quite dry powdered sugar, 1 dr. hay 
safiron ; digest a tveeh, with frequent 
shaking. 

Cubebs.-—A lb. bruised or ground 
cubebs, 1 pint rectified spirit; digest 
14 day', press, filter. 

(2} 4} lb. cubebs, 1 gal. rectified 
spirit. 

(id) Olco-resinous .—1 oz. oleo-resinous 
extract of cubebs dissolved in 3 oz. 
rectified spirit. 

Dill.—(1) As Allspice, 

( 2 ) 4 oz. oil of dill, 4 oz. extract of 
dill, 1 oz. salt of tartar, 1 pint rectified 
spirit; digest, strain. 

Ergot. —(1) 2 oz. powdered ergot, 
21 b oz. rectified sulphuric ether; digest 
a week, express the tincture, filter, and 
abandon the liquid to spontaneous evapo¬ 
ration ; dissolve the residue in 1 fl. oz. 
ether. 

( 2 ) 8 oz. ground ergot, 18 fl. oz, 
ether; prepare a tincture as ( 1 ), and by 
gentle heat distil off the ether in a 
retort connected with a well-cooled 
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refrigerator until 15 fl. oz. hare passed; 
continue this evaporation at a reduced 
heat until the remainder of the ether 
has escaped; as soon as cold, dissolve 
the residue in 4 fl. oz. ether. 

Fennel. —As Allspice. 

Fruit, Artificial. —• Kletzinsky 
published years ago formulas for 15 
fruit essences, which, in 1867, were 
republished by several journals. Some 
of these formulas were again produced 
in the Confectioners 1 Journal without 
any alterations, except that in the 
essence of apple the quantity of oxalic 
acid was reduced from 1 to \ part, and 
glycerine from 4 to 2 parts; m essence 
of raspberry, the succinic acid was 
entirely omitted, and essence of peach 
was directed to be made of 2 oz. oil of 
bitter almonds, 1 oz. acetic ether, and 2 
pints alcohol; but the latter product has 
evidently the flavour of peach kernels 
accompanied by a slight fruit odour. 
The flavour of peach fruit may he 
imitated by using 5 parts each acetic- 
butyric and amylaeetic ethers, £ (or 
less) of methyl-salicylic ether (oil of 
wintergreen), 2 or 3 parts oil of bitter 
almonds, and 80 or 100 of alcohol. 

Kletzinsky’s formulas fur the ex¬ 
tracts of strawberry and raspberry are 
much improved by adding 10 to 20 per 
cent, of tincture of orris root. If 
desired, the rather acrid taste of this 
tincture may be removed by precipi¬ 
tating the resin, and if solution of lead 
acetate is used for this purpose, the 
filtrate should be carefully freed from 
any excess of lead by sulphuretted 
hydrogen, or by agitation with solution 
of sodium sulphate, which, salt, being 
insoluble in the alcoholic liquid, will 
not impart its peculiar saline taste. 
The tincture of orris may probably be 
conveniently replaced by an alcoholic 
solution of the oil of orris, which has 
been an article of commerce for some 
years past. 

Since several very important errors 
had crept into the formulas of Klet¬ 
zinsky as published in 1887, some of 
which are, however, readily corrected, 
it has been thought best to republish 
all the formulas from Witt stein’s 1 Yier- 


telj.ihresscln'ift, 1 xvi. p. 268. These 
formulas are given in parts by measure 
for 100 parts alcohol, and whenever 
acids are used, they are to be previously 
dissolved in alcohol. 

Apple. —Aldehyde, 2 parts; chloro¬ 
form, acetic ether, nitrous ether, and 
oxalic acid, each 1; glycerine, 4; amrl- 
valerianic ethei, 10. 

Apncot. —Butyric ether, 10; valeri¬ 
anic ether, 5; glycerine, 4; amylic 
alcohol, 2; amyl-butyric ether, chloro¬ 
form, oenanthic ether, and tartaric acid 
each 1. 5 

Banana. —Consists usually of butyric 
ether and amyl-acetic ether, equal parts 
dissolved in about 5 parts alcohol. 

Blackberry .—Tincture of orris root 
(1 to 8), 1 pint; acetic ether, 30 drops* 
butyric ether, GO drops. ? 

Black Cherry, — Benzoic ether, 5; 
acetic ether, 10 ; oil of persico (peach 
kernels) and benzoic acid, each 2; 
oxalic acid, 1. 

Cherry, —Benzoic ether, acetic ether, 
each 5 ; glycerine, 3; ananthic ether 
and benzoic acid, each 1. 

Currant. —Acetic ether, tartaric acid, 
each 5; benzoic acid, succinic acid, 
benzoic ether, aldehyde, and ccnanthic 
acid, each 1. 

Grape. —(Enanthic ether, glycerine, 
each 10 ; tartaric acid, 5; succinic acid, 
3; aldehyde, chloroform, and fonmc 
ether, each 2, and methyl - salicylic 
ether, 1. 

Lemon .—Oil of lemon, acetic ether, 
and tartaric acid, each 10 ; glycerine, 5; 
aldehyde, 2 ; chloroform, nitrous ether, 
and succinic ether, each 1. 

A r clon .—Sebacylic ether, 10; valeri¬ 
anic ether, 5 ; glycerine, 3; butyric 
ether, 4; aldehyde, 2 ; formic ether, 1. 

Ntdarine . — Extract of vanilla, 2 
parts; essence of lemon, 2 ; essence of 
pineapple, 1. 

Orange. —Oil of orange and glycerine, 
each 10 ; aldehyde and chloroform, each 
2; acetic ether, 5; benzoic ether, 
formic ether, butyric ether, amyl-acetic 
ether, methyl-salicylic ether, and tar¬ 
taric acid, each 1. 

Beach. — Forage ether, valerianic 
ether, butyric tther, acetic ether, gly- 
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cerine, and oil of* persico, each 5 ; alde¬ 
hyde and arnylic alcohol, each 2 ; seba- 
cylie ether, 1 . 

Par. —Ate tic ether, 5; amyl-acetic 
r-ther and glycerine, each 2 . 

Pint —-Amyl-butyric ether, 10; 

butyric ether, 5 ; glycerine, 3; alde¬ 
hyde and chloroform, each 1 . 

Plum. —Glycerine, 8 ; acetic ether 
and aldehyde, each 5 ; oil of peirico, 4 ; 
butyric ether, 2 ; formic ether, 1 . 

Paspberry .—Acetic ether and tartaric 
acid, each 5; glycerine, 4; aldehyde, 
formic ether, benzoic ether, butyric 
ether, amyl-butyric ether, acetic ether, 
rnnanthie ether, methyl-salicylic ether, 
nitrous ether, .sebaeylic ether, and suc¬ 
cinic acid, each 1 . 

Strawberry, —Butyric ether and acetic 
ether, each 5; amyl-acetic ether, 3; 
amyl-butyric ether, and glycerine, each 
2 ; formic ether, nitrons ether, and 
methyl-salicylic ether, each 1 . 

The different manufacturers of arti¬ 
ficial fruit essences doubtless prepare 
them by formulas of their own, and 
this explains the difference in the flavour, 
which is particularly noticeable on 
largely diluting them with water. If 
the essences have been prepared with a 
dilute alcohol, their odour is more 
prominent, and they are apparently 
stronger; but on mixing a small 
quantity with a large amount of 
water m given proportions, the true 
flavouring strength may be better dis¬ 
cerned. 

The red colour of strawberry and 
raspberry essences is produced by ani¬ 
line Ted (fuchsine), the bluish tint of 
which is conveniently neutralized by a 
little caramel. If caramel alone is Used 
for colouring essence, a yellow or blown 
colour is obtained, according to the 
quantity used. (Maisch, Amor. JL 
Phnrm .) 

Ginger.—(1) 5 oz. bruised un¬ 
bleached Jamaica ginger, 1 pint rectified 
spirit; digest a fortnight, press, filter. 

(2) As (1) with addition of very little 
essence of cayenne. 

(3) 3 oz. grated ginger, 2 oz. fresh 
lemon-peel, digested in pint brandy 
for 10 clays. 


(4) Equal parts best unbleached 
Jamaica ginger m coarse powder, and 
silicious sand, sprinkled with enough 
rectified spirit of wine to perfectly 
moisten ; after 24 hours, the mass 
placed in a percolator, and after return¬ 
ing the first runnings 2 or 3 times, the 
receiver is changed, and more i edified 
spirit is poured on gradually and at 
intervals as required, until ns much 
essence is obtained ns there has been 
ginger employed. 

(5) 12 lb. best unbleached Jamaica 
ginger in coarse powder digested in 2 ^ 
gal. rectified spirit for 14 days; the 
expressed and strained tincture is re¬ 
duced by distillation in a steam or 
water bath to 1 gal., cooled, transferred 
rapidly to stoppered bottles, and fil¬ 
tered. 

( 6 ) 24 lb. ginger as in (5), 6 gal. 
rectified spirit; make a tincture as 
before, and distil down to 1 gal.; cool 
as quickly as possible out of contact 
with the air, and add 1 gal. strongest 
rectified spirit of wine; filter if neces¬ 
sary. 

(7) Causes no turbidity with water 
or syrup. 1 lb. fluent Jamaica ginger 
in powder, macerated in 8 oz, rectified 
spirit for several hours; add more 
spirit, and percolate to Hi oz.; add 2 oz. 
heavy caibonate of magnesia, agitate, 
and add 24 oz. water ; shake well, and 
filter. If the filtrate is turbid, shake 
up with more magnesia, and filter again. 
It becomes turbid again after a few 
days’ rest, but on filtering continues 
clear. (Thresh.) 

(S) As (7) entails a loss of active 
principle in the magnolia precipitate. 
Thresh gives the following modification : 
take 1 pint strong tincture (1 to 1 ) 
finest Jamaica ginger; add in small 
portions at n time finely-powdered 
slaked lime, shaking vigorously after 
each addition until nothing further is 
precipitated; throw the whole on a 
filter, and pass proof spirit through the 
residue until the product measures 
2 pints. Add dilute sulphuric acid drop 
hy drop until the rich yellow colour of 
the tincture suddenly disappears 5 let 
stand 24 hours, filter, dilute with water 
T 
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to 4 pints, shake with a little powdered 
pumice or silica, and filter at 32° V. 
(0° G.) if possible. 

Gruaiacum.—3 cwt. recent guaia- 
cum shavings from which the dust has 
been sifted, exhausted by coction in 
water, as in the preparation of an ex¬ 
tract, using as little fluid as possible. 
The decoction is evaporated to exactly 
If gal., stirred until cold, to prevent 
the deposit of resinous matter, and put 
into a bottle with 5 pints spirits of 
vine; the whole is repeatedly agitated 
for a week, allowed to settle for 7 or 8 
days, and the dear portion is decanted 
into another bottle. 

Headache.—(1) 1 dr. oil of laven¬ 
der (Mitcham), 1 os. camphor, 4 nz. 
liquor ammonia:, 1 pint rectified spirit; 
dissolve. 

(2) 2 lb. spirit of camphor, 4 oz. 
strung water of ammonia, 4 oz. essence 
of lemon. 

(3) 2 oz. camphor, 2 oz. liquor of 
ammonia, 4 dr. oil of lavender, 14 oz. 
rectified spirit. Very fragrant, stimu¬ 
lant, and rubefacient. 

(4) 3 lb. spirit of wine, 2 oz. roach 
alum, 4 oz. camphor, A oz. essence of 
lemon, 4 oz. strong water of ammonia, 
in a close-stoppered bottle; shake daily 
for 3 or 4 days. 

Hop.—(1) 264 oz. new hops (rubbed 
small), 1 qt. proof spirit; digest 24 
hours, then distil 1 pint over (quickly), 
and set the distillate aside in a corked 
bottle ; to the residue add 1 pint water, 
boil 15 minutes, cool, express the liquor, 
strain, and evaporate as quickly as 
possible to dryness by a water hath; 
powder the residue, and add to the 
distilled spirit; digest a week, and 
filter. 

(2) 5 oz. lupulinic grains (yellow 
powder, or Iupulin of the strobiles), 
1 pint rectified spirit; digest 10 days, 
express, and filter. Both are powerfully 
bitter, and laden with the aroma of the 
hop. 

(3) Several noxious preparations 
under the name of •' extract of hops ” 
are sold by the brewers’ druggist. They 
are mostly semi-fluid extracts of quassia, 
gentian, and like powerful hitters. Of 


■" °f these articles which were exposed 
by Cooley, one (l'or pale ale) consisted 
of the mixed extracts of quassia and 
chamomile; another was a preparation 
of picric acid; whilst a third (strongly 
recommended for porter) consisted of 
about equal parts of the extracts of 
bitter aloes, Cocculus indicus, and worm¬ 
wood. A few years ago one of these 
vile compounds was publicly advertised 
and warranted ns being equal to 100 
times its weight in hops (1 oz. to oi lb.) 

Lemon. —1 fl, oz. fresh oil of lemons, 
S fl. oz. deodorized alcohol (strongest fla¬ 
vourless rectified), J oz. exterior yellow 
rind of lemons (fresh); digest 48 hours, 
and filter. 

Lemon-peel. — (1) A lb, yellow 
peel of fresh lemons, 1 pint spirit of 
wine; digest for a week, press, and 
filter. 

(2) 1 ih. yellow peel of fresh lemons, 
§ gal. boiling water; infuse 1 hour, 
express the liquor, boil down to A pint, 
cool, and add J oz. oil of lemon dis¬ 
solved in 1A pint spirit of wine; mix, 
ami filter. 

Lovage.—2 oz. lovage root, 1 oz, 
lnv.ige seeds, 10 oz. rectified spirit; 
digest a week and filter. 

Nutmeg. —As Allspice. 

Orange.—As Lemon. 

Orange-peel .—4 oz. fresh yellow 
rind of orange, A pint rectified spirit, 
A pint water ; digest for a week, press, 
filter; add 1 qt. sherry, 

Pennyroyal, —As Peppermint. 

Peppermint.—(1) 1 nz. oil of pep¬ 
permint, 4 oz. rectified spirit; ndx. 

(2) To (1) add Aoz. herb of peppermint, 
or parsley or spinach leaves (preferably 
one of the first two), digest for a week, 
or until sufficiently coloured ; 10 or 12 
gr. sap green rubbed up with a tea¬ 
spoonful of hot water, is also used for 
colouring. 

(3) 2 fl. oz. oil of peppermint, 16 11. 
oz. rectified spirit. 

Quassia. —(1) Digest 1J oz. sliced 
quassia in 1 pint proof spirit fur 10 days, 
and filter. 

(2) Equal parts powdered quassia 
(sprinkled with a little rum) and “foot” 
sugar, reduced to the consistence of a 
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etmiiiuM extract by the: additicn of a 
spoonfuls of water. 

1 oz. j-owdoi c*I quns.da, 2 oz. 
burnt sugar objuring, well stirred to- 
c.-ther. Ussii a.-. fraudulent substitute:* 
fur h*>ps. 

Quinine- — 14 oz. disulphate of 
quinine, 4 pint rectified s-jm it; digest 
with warmth, gradually dropping in 
a little dilute sulphuric acid (avoiding 
excess), and constantly agitating until i 
the whole is dissolved. Lveiy fl. dr. j 
contains 8 gr. disulphate of quinine, 
or about 10 gr. of the neutral sulphate. 
If more sulphuric acid is added than 
suffices to dissolve the salt (?.<?. convert 
it into a neutral sulphate), the solution 
is apt to deposit part of it on keeping, 
owing to the gradual formation of 
ether by tlie action of the excess acid 
on the alcohol. 

Kennet.—For the preparation of 
concentrated solutions, only diied calves* 
st utu iicns are suitable, and those which 
have been blown out with air and dri- J 
a.-. quickly as possible are best. The 
small ftomaehs of the yuuugoat animals 
arc richest in f« rment. Fresh stomachs | 
are useless for preparing a concentrated 
essence, as they yield a thick jelly 
which, by filtering, gives only a small 
quantity of liquid. Concentrated ex¬ 
tract prepared from stomachs after 14- 
days is light yellow in colour, whilst 
that prepared after 6 to 8 months’ 
storage of the stomachs is dark brown. 
Thia results from slight decay of the 
stomach, and as the colour does not 
affect the usefulness of the product, it 
is udvbable to use stomachs which have 
been stored fur at least 3 month?. The 
portion of the stomach without folds, 
the portio p'jlorica, is cut away, as it is 
poor in ferment. 

Acid liquids are usually employed for 
extracting, as> they seem to produce 
richer solution?, but this is only because 
they act more quickly at first than 
water alone. Hydrochloric acid con¬ 
taining 0*1 and U-2 per cent, of acid 
in 2 days gave extracts twice as rich in 
ferment as an aqueous one; but after 
8 days all 3 solutions were equally 
strong. A little thymol was added to 


prevent dec/unpo-ifii'H during the ex- 
pcriment. When the temperature is 
raided S0 o -O5° F. (J)0--3 j c C.J, water 
acts more rapidly than the acid, and 
the solutionis richer than that produced 
by acid at the ordinary temperature. 

Attempts were made to produce con¬ 
centrated solutions by means of dilute 
acids, but without success. A 0'3 per 
cent, solution, of salicylic acid gave a 
liquid ■which was quite fresh after 12 
month?, but after only 2 months its 
activity had fallen off to the extent of 
one-half. 

A scries of experiments made with 
solutions of common salt containing 
from 2 to 26 per cent, shows that 
solutions containing 3 to 6 per cent, of 
salt yield the liquids richest in ferment, 
and capable of the highest degree of 
concentration. 

This property of dilute salt solutions 
depends on the fact, made known by 
Graham, that common salt is a very 
easily diffusible sub.-tince. Organic 
aeida in combination with common salt 
are no bettc-r extraction agents than the 
salt alone; 5 per cent, solutions of 
Sulium or potassium sulphate .are less 
efficacious than the same strength of 
salt solution. Potassium chlorate be¬ 
haves in much the same manner as 
common salt; an excess of the potassium 
chlorate, however, neither acts as effici¬ 
ently as a precipitating agent nor as a 
preventive of decomposition. 

60 to 80 grin, of. talf's stomach, 
steeped for 5 days in 1 litre of a 5 per 
cent, solution of common salt at ordi¬ 
nary temperatures, yield a solution of 
which 1 vol. will coagulate 10,000 vols. 
of new milk at a temperature of 95° F. 
(35° C.)in 40 minutes. If the filtered 
solution is treated with 60 to 90 grin, 
more of stomach, a dilution of double 
strength is obtained ; another repetition 
gives a solution 3 times the strength of 
the original. 

To prevent decomposition, about O'3 
per cent, of thymol may be added to 
the concentrated rennet extract solution. 
Possibly a slight taste due to this may 
be detected in the finest cheese, but for 
the same reason oil of cloves is much 
t 2 
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more objectionable. Boric acid is on all 
accounts the best antiseptic to employ, 
and solutions to which it has been 
added may be kept in covered vessels for 
months. 

All extract solutions lose strength on 
keeping ; during the first 2 months the 
solution may become 3Q per cent, 
weaker, then the strength remains 
nearly constant for 8 months m the case 
of a solution of 1: 18,000. Alcohol 
is almost as good an antiseptic as boric 
acid, if the solution be preserved in 
well-stoppered flasks. 

Detailed experiments show that the 
time required to coagulate milk is 
inversely proportional to the strength 
of the extract solution. From this the 
strength of a solution can be determined 
by adding 1 cc. to 1 litre of milk at 95° 
F. (35° C.), and noting the time required 
to coagulate the milk : this time multi¬ 
plied by 10 gives the time for the pro¬ 
portion 1 : 10,000. (H. Sohxlet.) 

Dr. J. Nessler has recently made some 
experiments with the object of compar¬ 
ing the activity of essence of rennet 
made according to Sohxlet’s method 
from dried stomachs (as just described) 
and that of essence made from fresh 
stomachs. Experiments showed that, 
using corresponding quantities of dried 
and fresh stomach, the latter yielded 
the more active preparation. It was 
found, moreover, that the activity of 
the preparation from a fresh stomach 
could be increased by the removal of 
mucus, which not only made it more 
bulky, but prevented it from diffusing 
the milk so readily, and that this 
removal could be effected without 
injury by means of blotting-paper. Pre¬ 
parations made from the top layer of 
the inside of the stomach, scraped off 
with a knife, proved much more active 
than others for which the residue was 
used, but the residue contained too 
much ferment to permit it to he left 
unused. Nessler gives the following 
instructions for the preparation of an 
essence of rennet from fresh stomachs:— 
Chop up a fresh calf’s stomach as finely 
as possible, pour upon it 2 litres water 
in which 101 grm. common salt have 


been dissolved, and shake well. After 
12 hours, add 200 cc. of 90° alcohol, and 
allow the whole to stand, wfith frequent 
stirring, in a closed flask for 3 weeks, 
then decant, and add sufficient blotting- 
paper to cover it. After several weeks, 
during which the vessel must be kept 
well closed, the essence of rennut is 
drawn off into bottles and preserved. 
A liquor prepared in this way was, 
when fresh, capable of curdling 0000 
times its volume of milk, and being 
kept in a well-corked buttle, it was 
found, after 2 years, to have diminished 
its activity only from 1 in 6000 to 1 ia 
5451. Nessler adds that distilled or 
rain water gives a more active essence 
than spring water, and that it is advan¬ 
tageous to mince the stomach as finely 
as possible. (P/mm. ZdL') 

Rliubarb. —5 oz. rhubarb powder, 
5 oz. silicious sand, 1 pint proof spirit; 
extract by displacement. 

Royale. —40 gr. ambergris, 20 gr. 
musk, 10 gr. civet, 10 gr carbonate 
of potash, 6 drops oil of cinnamon, 4 
drops oil of rhodium, 4 drops otto of 
roses, £ pint recti bed spirit of wine; 
macerate 10 days or longer. 

Sarsaparilla.— (1) 2} lb. sarsa¬ 
parilla root (best red Jamaica) carefully 
decorticated, the bark reduced to coarse 
powder, and digested for 7 to 10 days in 
^ pint sherry and J pint rectified 
spirit, with frequent agitation; the 
essence is expressed, and in a week the 
clear portion is decanted from the 
sediment. 

(2) 7 oz. alcoholic extract of sarsa¬ 
parilla, | pint sherry; l pint rectified 
spirit; dissolve and filter. 

(3) 4 oz. alcohol extract, 1 pint 
sherry; dissolve, and filter. 

(4) 4 oz. alcoholic extract, 1 lb. 
white wine. 

(5) 10 oz. bruised sarsaparilla, 6 
pints distilled water; macerate at a tem¬ 
perature of 120° F. (49° C.) for 6 hours, 
and strain; repeat with the same quan¬ 
tity of fresh water; mix the liquors, and 
evaporate in china vessels at 160° F. 
(7i° e.) 

(6) 2§ lb. bark separated from sarsa¬ 
parilla root, exhausted with water as (5); 
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the liquid is evaporated as quickly as 
possible in a wat^.r bath to 16 fl. 02 ,, 
ani when cold mixt.1 with 4 d. 02 , rec¬ 
tified spirit. 

(7) The infusion in No. (6) is eva¬ 
porate! to l f, 4 fl. oz., and when cold, 
mUicd with 2 pint sherry: in a week, 
the clear portion is decanted from the 
seiinient. 

(Sj Compound.—1 pint of (1), (-), (6), 
or (7) is triturated with the extract 
prepared from .’>{- 02 . niezercon bark and 
4 02 . extract of liquorice; when mixed, 
it is returned to the bottle, and 1\ fl. dr. 
essence of guaiacam and diops oil of 
sassafras are added; the whole is well 
agitated f-r at b*ast 15 minute.-.. and 
aittr a week’s repose the clear portion is 
decanted as before. 

(9) 8 oz. bruised sarsaparilla, q.s. 
hot water; exhaust the root by succes¬ 
sive macerations, unite the liquors, and 
evaporate to 10 fl. oz.; strain, and add 
when odd 4 fl. dr. each alcohol pi*842) 
and tinctures «f gnniaewn and mezereon, 
1 fl. 02 . white wine, 12 drops oil of 
sassafras, II dr. extract of liquorice ; agi¬ 
tate, and after repose decant ns before. 

Savoury Spices.— (1 ) 4 oz. black 
pepper, 3 dr. powdered turmeric, 14 dr. 
coriander seeds (all ground), 14 fl. dr. 
oil of pimento, 4 dr. each oil-5 of nutmeg, 
cloves, cassia, and caraway, 1 pint recti¬ 
fied spirit; digest with agitation for a 
fortnight. 

(2) 6 oz. black pepper, If oz, allspice, 
4 02 . each nutmegs and burnt sugar, 1 
dr. each cloves, cassia, coriander, and 
caraway seeds (all bruised or ground), 
1 pint rectified spirit; digest with agi¬ 
tation for 14 days, press, and filter. 

Soap.—4 oz. Castile soap (in shar¬ 
ings), l pint proof spirit; dissolve, and 
add a little perfume. 

Soup Herbs. —1 oz. each lemon 
thyme, winter savory, sweet marjoram, 
and sweet basil, J oz. each eschalots 
and grated lemon-peel, J oz. hrnised 
celery *eed, 3 pint proof spirit or brandy; 
digest for 10 to 14 days. 

Spruce. —A decoction of the young 
tops of the black spruce fir, evaporated 
to the consistence of a thick syrup. Used 
to make spruce beer, &c. 


Turtle.—3 oz. essence of anchovies, 
3 oz. shallot wine, 4pt. basil wine, £ pt. 
mushroom ketchup, juice of 2 lemons, 
yellow peel of 1 lemon, 4 o?„ curry pow¬ 
der: digest fur a week. Used to impart 
the flavour of turtle to soups and 
gravies. 

Water Fennel, 1 oz. water fennel 
feed (fine-leaved water hemlock, bruised), 
4fl. oz. proof spirit; digest. 

■Westphalian,—(l) 1 pint ciude 
or empyreumatic pyroligneous acid, 2 oz. 
sugar colouring ; dissolve, and in a week 
decant the clear portion. 

(2) 3 dr. tar, 2 oz. sugar colouring, 
1 pint hot crude pyroligneous arid; agi¬ 
tate constantly for 1 hour, and after re¬ 
pose decant the clear portion. 

(3) 1 pint acetic acid, 5 dr. creasofce; 
mix. 

(4) J oz. Barbadoes tar, 1 oz. burnt 
sugar, 1 oz. common salt, £ pint strong 
pickling vinegar, £ pint port or elder 
wine; digest as before. Used to impart 
a smoky flavour to meat, fish. &e., by 
brushing over, or adding a little to the 
brine in which they are pickled. 

¥ormwood.-(l) 4 oz. extract of 
wormwood, 1 oz. oil of wormwood, 1 
pint rectified spirit; digest a week, and 
filter. 

(2) 1 pint tincture of wormwood, 5 
dr. salt of wormwood, 1 dr. extract of 
wormwood ; digest as before. 

EXTRACTS are preparations of 
vegetable juices obtained by expression, 
decoction, or infusion, and evaporated 
down to a solid Gr semi-solid consistence. 
They are distinguished, according to 
their solvents, as aqueous or watery, 
alcoholic, spirituous (proof or u.p. 
spirit), acetic (dilute acidulated water), 
and ethereal. Fluid extracts are those 
evaporated only to a thin syrupy con¬ 
sistence. and mixed with g to volume 
of rectified spirit. The terms simple and 
compound distinguish whether one or 
more substance has been extracted. 

The process of preparing pharma¬ 
ceutical extracts divides itself into two 
operations—obtaining a solution of the 
principle required, and evaporating that 
solution to a dense consistence. The 
first rtep is to reduce the solid sub* 
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stance to .1 state that will admit of its 
complete exhaustion by the solvent. 
This exhaustion is effected by digestion, 
displacement, decoction, or expression, 
and the resulting solution is carefully 
filtered. 

The elimination of the excess water, 
in order to bring the solution to the 
desired consistence, is usually performed 
by evaporation. This may be conducted 
in an open shallow pan, in a water-bath, 
in a double-jacketed pan heated by 
steam, or in a vacuum-pan. The first 
method is objectionable from the danger 
of incineration; the second is good if 
\ part of salt be added to the water in 
the bath, raising its boiling-point nearly 
7° F., and thus ensuring an internal 
temperature of fully 212° F. (10U° C\). 
Steam-jacketed pans arc commonly used 
on the large scale; extracts prepared 
in vacuo are found to he much superior 
to the ordinary articles. 

For several reasons, all the&e pro¬ 
cesses would seem to be inferior to that 
introduced by Prof. Herrara, whose 
observations satisfied him that, when 
the water partially congeals, the dis¬ 
solved principles remain in solution in 
the mother ‘liquors, and that 2 or 3 
congelations are generally sufficient for 
obtaining the solutions concentrated 
enough to finish the extract by ex¬ 
posure upon plates to the heat of the 
sun, or in a drying-closet heated to 
86° F. (30° C.). Extracts prepared by 
this method accurately represent the 
properties of the plants, and those prin¬ 
ciples which are changed or volatilized 
by the influence of heat remain un¬ 
affected. The apparatus required is 
very simple, being mainly a modifica¬ 
tion of the sorbetiorCj or ice-cream 
freezer. The freezing mixture may be 
ice and salt, or ice and calcium chloride. 
As the congelation progresses, the ice- 
cake is removed, broken up, and pressed, 
to separate the mother-liquor as com¬ 
pletely as possible, which is finished by 
evaporation in shallow dishes. 

Extracts should be preserved out of 
contact with the air as soon as they are 
prepared. When in pots, the inner sur¬ 
face of the bladder used to tie them 


down should he moistened with a few 
drops of oil of cloves or creosote. Hard 
extracts may he kept in gut-bladden, 
covered over in stone pots. The o^n- 
tial qualities of a good extract are:— 

(1) Freedom from grit, and complete 
solubility in 30 parts of the solvent 
used in its preparation, forming an 
almost clear solution; (2) proper i.*nn- 
sistence, and uniform colour and tex¬ 
ture. Extracts should be rejected as 
worthless when over fi months old. The 
following arc some of the chief kinds. 

Aconite.—(1) Bruise 112 lb. fresh 
leaves and flowering tops, press out the 
juice, heat it gradually to 130° F. 
(54-J° C.), and separate the green matter 
by a calico filter. Heat the strained 
liquor to 200° F. (931° O.), to coagulate 
albumen, and again filter. Evaporate 
the filtrate by a water bath to the con¬ 
sistence of a thin syrup ; add the green 
colouring matter previously separated, 
and, stirring the whole together as¬ 
siduously, evaporate at a temperature 
not exceeding 1-10° F. (60° C.) to a pill 
consistence. 

(2) Bruise in a mortar 1 lb. fresh 
leaves of aconite, express the juice, and 
evaporate it, unstrained, to a proper 
consistence. 

(3) Boat the fresh leaves of aconite 
to a pulp, and express the juice; sub¬ 
ject the residue to percolation with 
rectified spirit until the latter passes 
through without being materially 
coloured ; unite the expressed juice and 
the percolated tincture, filter, distil off 
the spirit, and evaporate in a vapour 
or a water bath to a proper consist¬ 
ence. 

(4) Alcoholic .—1 lb. aconite in coarse 
powder, 2£ pints proof spirit; proceed 
by displacement, and when all the spirit 
has penetrated the powdered mass, keep 
this covered with distilled water, until 
the liquid begins to cause a precipitate 
in falling into that which has previously 
passed through ; next distil the spirit 
from the tincture, and evaporate the 
residue to the proper consistence. 

(5) 1 lb. aconite; 1 qt. or q.s. spirit, 
sp. gr. *935 (= 13 u.p.) ; as last. 

(6) From the tincture prepared with 
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rectified spirit, ami ly either maceration 
or displacement. 

( 7 ) The i- expressed from the 

fro/ft herb, \thfch i> th*.*n spiiukkd 
with about J of its weight of water, ami 
njain pres* si; the mixed and strained 
liquid in evaporated in a vapour-bath 

ut 122" to 14 l»° F. (5»°- CD Z L\), tn 

about 4 5 to this, ns £'>on as cold, an 
equal welsht of spirit (^p. gr. -900J is 
added; and alter frequent agitation rbr 
14 hours, the whole is filtered, with 
pressure; the marc is tr. nted with 
fresh tpii it (filial to about £ that first 
used) and again pre-.-ed; the mixed 
liquors are faltered and evaporated, as 
Lein re, to the proper consistence. 

( 8 ) jLiiimohi'-iicJ .— 1 dr. nstract of 
aconite, 10 or 12 drops strongest liquor 
of ammonia; mix. 

(9) Drk'l — The expressed juice, 
f-traiuud through a bieve nr coarse linen, 
i.-> at once exposed in earthen dishes, in 
1 ty«rs of about 2 lines deep, in a .dove 
or current of dry air, to a temperature 
ranging between 05° and 104° F. 
f >o c —lu 0 C), until reduced to dryness. 
The dried extract is packed in bottle-. 

( 10 ) Hoot —From a tincture of the 
foot, made with rectified spirit. It is 
«iid to be 12 times as strong as the 
extract of the 3ea\es. 

(11) Stitchtmtej. — 4 oz. extract of 
aconite, 1 oz. sugar of milk in powder ; 
mix; dry the mass in a warm place, 
adding sugar of milk q.s. to make the 
whole equal in weight that of the ex¬ 
tract used (4 oz.). 

AloeB.—(1) 1 lb. Rarbn.loes aloes 
in small pieces, treated with 1 gal. 
bulling water for 12 hours, and the 
clear liquid evaporated. 

( 2 ) 1 lb. Sucotriue aloes treated with 
1 gal. boiling water for 12 hour 3 , and 
the clear liquid evaporated to dryness. 

(3) 4 oz. aloes (hepatic), 1 qt. water; 
boil till dissolved; -when cold, decant 
the clear liquid and evaporate as before. 

(4) Macerate powdered aloes in cold 
water for 43 hour?, with frequent agi¬ 
tation, and then, evaporate in a water 
bath at a temperature not exceeding 
150° to 165° F. (65J° to 74° C.), until a 
pilular consistence is obtained. 


(5; Pi^olvc S nz. extract of aloes in 
02 oz. an tilled water; gradually add 
1 oz. sulphuric acid, and evaporate to 
a dry extract. 

Angelica.—(1) 2 02 . angelica root, 
24 uz. rectified «pim, 9 oz. water ; di- 
gi»*t, strain, and trap orate, 

( 2 ) 2 lb. angelica root, 1 gal. rectified 
spirit; make a tincture; to the marc 
add 1 gal. proof spiiit, and rcpu.it the 
digestion; filter the two tinctures 
separately, mix, distil off the spirit, and 
evaporate. 

Apples.—Peel and reduce to pulp, 
61b. unripe crab-apple*; add 1 lb. iron 
wire in small coils; digest in a vapour 
bath fur about a week, express, strain, 
decant, and evaporate in a porcelain 
vessel, with cou-tant stirring, to the 
consistence of a Soft extract; dissolve 
the residue in 4 parts water, strain, and 
evaporate as before. 

(2) Reduce 0 lb. unripe apples to a 
pulp, mix with cut straw, and press; 
add Id oz. ru lured iron to the strained 
jufoe after removal uf the sediment; 
when tins has di-solved, add as much 
water to the cooled liquid as will make 
up 4J lb.; filter, and reduce to a thick 
extract. 

Belladonna.—( 1 ) Bruhe 112 lb, 
fresh leaves and tender branches in a 
stone mortar, and press out the juice; 
proceed as in Aconite (1). 

( 2 ) Express the juice from the bruised 
fresh plant, sprinkle the mure with 
water, and again apply pressure; mix 
the expressed liquids, filter and evapo¬ 
rate the filtered liquor in a vapour bath 
to the consistence of an extract. 

(3) The leaves are collected when 
the plant begins to /lower. The ex¬ 
pressed juice is allowed to stand for 24 
hours, and the clear portion is decanted; 
the sediment is placed on a calico filter, 
washed with an equal bulk of cold 
water, and the filtrate mixed with ex¬ 
pressed juice 5 the mixed liquid is heated 
in a water bath to coagulate its albu¬ 
men, and after being skimmed and 
filtered through flannel whilst hot, the 
washed sediment is added, and the whole 
evaporated as before, 

(4) The expressed juice is heated 
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to the boiling point, filtered, and evapo¬ 
rated. 

(ft) The expressed juice is coagulated 
by heat cautiously applied, and filtered j 
the filtrate is reduced to the consistency 
of a syrup, and mixed with an equal 
volume of neatly anhydrous alcohol 
(say 90 per cent.) ; the clear portion is 
lastly evaporated as before. 

Buch.ll. — (1) Ethereo-alcoholic. — 
1 lb. buchu in coarse powder, 4 fi. oz. 
ether, 12 fl. oz. rectified spirit; perco¬ 
late without digestion, adding dilute 
alcohol until a pint of ethereo-alcoholic 
tincture is obtained; suffer this to 
evaporate spontaneously; treat the resi¬ 
due in the displacer with dilute alcohol 
till 2 pints are obtained; evaporate to 
a syrup, add the product of the first 
tincture, mix, and complete the evapo¬ 
ration. 

(2) 8 oz. buchu leaves, 16 fi. oz. 
rectified spirit, for a tincture by dis¬ 
placement, adding water until 12 fl. oz. 
have passed through; allow this to 
evaporate spontaneously until reduced 
to ■§ ; next digest the mass in the per¬ 
colator with 1 pint cold water for 12 
hours; express a pint, and evaporate 
this to 10 fl. oz. of residual tincture; 
agitate together, and in a few days fil¬ 
ter, or decant the clear portion. 

Cainea. —Put 10 oz. dried cainca 
root into a percolator, pour on it 
enough proof spirit to penetrate the 
powder in every part, and let it remain 
12 hours ; allow the liquid to drain, and 
pass successively through the powder 
in the percolator as much proof spirit 
as will amount with that previously 
used to 6 oz.; distil off the spirit, and 
evaporate to a soft extract. 

Calabar Bean. — 1 oz. Calabar 
bean in coarse powder, 5 oz. rectified 
spirit; macerate the bean for 48 hours 
in \ of the spirit in a closed vessel, 
agitating occasionally; transfer to a 
percolator, and when the fluid ceases to 
pass, add the remainder of the spirit, 
so that it may slowly penetrate through 
the powder ; subject the residue of the 
bean to pressure, adding the pressed 
liquid to the product of the percolation; 
distil off the spirit, and evaporate what 


is left to the consistence of a soft extract 
by a water bath. 

Calumba. — 1 oz. calumba cut 
small, 5 oz. water; macerate in 4 the 
water for 12 hours, strain, and press - 
macerate again with the remaining 
water, strain, and press ; mix and filter 
the liquor, and evaporate with the heat 
of a water bath to pill consistency. 

Cherry, "Wild.— Fluid. —16 oz.wild 
cherry in fine powder, 4 oz. glycerine, 
8 oz. water ; mix the glycerine and the 
water, and digest the wild cherry in 
8 oz. of the mixture for 4 days; pack 
in a percolator, and pour on the remain¬ 
ing 4 oz. glycerine aud water; when 
this has disappeared from the surface, 
pour on rectified spirit (*817) until 12 
oz. of fluid have been obtained, and set 
this portion aside. Then percolate with 
spirit until 20 oz. more have been ob¬ 
tained ; evaporate to 4 oz., and mix 
with the reserved portion. 

Cinchona.—(1) 16 oz. yellow cin¬ 
chona bark in coarse powder, sufficient 
distilled water, 1 oz. rectified spirit; 
macerate the bark in 40 oz. water for 
24 hours, pack in a percolator, and add 
water until 240 oz. have passed through, 
or until the bark is exhausted; evapo¬ 
rate the liquor to 20 oz. at a temper¬ 
ature not exceeding 160° F. (71° C.); 
filter, and continue the evaporation to 
3 oz., or until the sp. gr. of the liquid 
is 1*200; when cold, add the spirit 
gradually, constantly stirring. 

(2) 3 lb. coarsely-bruised yellow cin¬ 
chona ; 4 pints temperate distilled 

water; macerate for 24 hours, con¬ 
stantly stirring, and strain through 
linen; what remains, again macerate in 
1 qt. water for 24 hours, and strain; 
evaporate the mixed liquids to a proper 
consistence. 

(3) Resinous. — (a) 4 oz. any variety 
of cinchona bark in powder, 24 fl. oz. 
proof spirit; prepare a tincture by dis¬ 
placement; distil oft* most of the spirit, 
aud evaporate the residue to the con¬ 
sistence of an extract. 

(6) 1 lb. Peruvian bark, 4 pints rec¬ 
tified spirit; make 4 pints of tincture 
by displacement; add water to the mass 
in the percolator; digest, and obtain 6 
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pints of infusion; distil off the spirit from F in abnut 20 times its weight of water 
the tincture, and evaporate the infusion j for 5 or fl hour»; to the strained decoc- 


to the consistence oi syrup, then mix the 
two. and complete the evaporation. 

(c) 2 lb. yellow hark, 4 th dr. hydro¬ 
chloric ai.i>I, 1 gal. water; boil, strain, 
and repeat the decoction with fresh 
water and acid; mix the decoction*, 
filter, and agitate with 2$ oz. fn-sh 
slaked lime ; niter or decant, dry the 
residue, and exhaust with qs. hot al¬ 
cohol; evaporate the alcoholic tincture 
to a pilular consistence. 

(4) 1 03. Peruvian bark in powder, 
8 02. white wine (sherry); digest 3 
days, express, filter, ami evaporate. 

ColcMcum. — Acctiz. — {a) 10 oz. 
crushed fresh conns, previously peeled, 
1 oz. acetic acid; stir together, press, 
boil, strain through flannel, and evapo¬ 
rate to a soft extract. 

(6) 14 lb. dried corms, 6 pints acetic 
acid (pyroligneous), oj gal. distilled 
water; digest f.ir 14 days, express, 
filter, and evaporate. 

Colocynth.—(1) Colocynth pulp, 
cut in pieces and the seeds removed, 
simply macerated in cold water for 
30 hours, frequently preying it with 
the hand'-, and afterward- strongly 
preying nut the liquor, which must be 
strained before evaporating. 

(2) Compound,—-{a) 6 r-z. colocynth 
free from seeds, 12 oz. extract of Soco- 
triue aloes, 4 oz. scammony or redn of 
scammony in powder, 3 oz. hard soap in 
powder, 1 oz. cardamoms free from cap¬ 
sules in fine powder, 1G0 oz. proof 
spirit; macerate the colocynth in the 
spirit for 4 days, press nut the tincture, 
distil off the spirit, and add to it the 
extract of aloes, soap, and scammony; 
evaporate the residue by a water bath 
to a pilular consistence, adding the car¬ 
damoms towards the end of the process. 

(6) G oz. colocynth pulp, sliced, with¬ 
out the seeil>, 1 gal. proof spirit; digest 
with a gentle heat fur 4 days, express, 
strain, and add 12 oz. extract of aloes, 
4 oz. powdered scammony, 3 oz. Castile 
soap cut small; distil and evaporate to 
a proper consistence, adding towards the 
last, 1 oz. powdered cardamoms. 

(e) 18 lb. Turkey colocynth boiled 


tion add 40 lb. hepatic aloes, which are 
belled until dissolved, when the solution 
is decanted. In the meantime the colo¬ 
cynth is exhausted with a second quan¬ 
tity of water (less than the first), and 
the strained liquor is added to the un- 
dissolved residue of the aloes, and boiled 
f-.r a few minutes; after which it is 
drawn off and mixed with the til'st 
decoction of aloes; the mixed liquors are 
allowed to stand until quite cold (say 
next day), to deposit the resinous por¬ 
tion. The liquor is decanted or drawn 
off, and set evaporating as quickly as 
possible; as soon as a treacly consistence 
is arrived at, the whole is allowed to 
cool considerably, and 4 lb. clean moist 
sugar and 10 lb. Castile soap (pre¬ 
viously melted with a little water) are 
added; 6 lb. powdered scammony is 
next gradually lifted in, the extract all 
the time being assiduously stirred by 
a second person. Lastly, the heat is 
further moderated, and the stirring con¬ 
tinued until a rather harder ronsKtence 
is acquired than is proper for the extract, 
when the steam is wholly shut off, or 
the vessel removed from the heat. As 
soon as the whole has become sntlicientiy 
cool to prevent any eonsideiahle eva¬ 
poration of the spirit, 1 qt. essence of 
cardamoms is expertly stirred in, and 
the extract at once (whilst still warm) 
put into stone jars or pots, and tied or 
covered over. 

(d) '2\ lb. Turkey colocynth, 54 lb. 
hepatic aloes, 14 lb. powdered scammony, 
6 oz. cardamoms (or 4 pint essence), 
1 lb. 2 oz. genuine Castile soap, J lb. 
pale moist sugai ; proceed as last. 

Cotton Soot.—Id oz. cotton root 
in very hue powder macerated with 

3 li. oz, glycerine, 8 oz. rectified spirit, 
5 cz. water in closed percolator for 

4 days; let the percolation commence, 
and finish it by adding dilute alcohol 
(eq. vols. *835 alcohol and water) until 
24 oz. have been obtained; reserve the 
first 14 oz., and evaporate the remaining 
10 oz., to which previously add 1 fl. oz. 
glycerine to 2 fl. oz., and mix with the 
reserved pur tion. 
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Cubebs. — Fluid. —(1) 1| lb. cubebs 
ground in a coffee-mill, 1 qt. rectified 
spirit; prepare a tincture, either by 
displacement or by digestion for a week, 
anil reduce it by distillation, at a very 
gentle heat, until the whole measures 
exactly 1 pint. 

(2) Nearly 1 lb. cubebs, q.s. ether; 
make 1 qfc. of tincture; distil off 1J 
pint of the ether by the heat of a water 
bath, and expose the residue in a shal¬ 
low vessel until the remainder of the 
ether has evaporated, 

(3) 10 oz. cubebs in a moderately 
fine powder, 16 oz. alcohol (*817); 
macerate in a closed percolator for 4 
days, lot the percolation commence, and 
finish it by adding more menstruum 
until 24 oz. have been obtained; re¬ 
serve the first 14 oz., evaporate the 
remaining 10 oz. to 2 oz., and mix this 
with the rescived portion. 

Ergot.—10 oz. ergot in coarse pow¬ 
der, 20 oz. ether, 70 oz. distilled water, 
8 oz. rectified spirit. Shake the ether 
in a bottle with half its bulk of the 
water, and after separation decant the 
ether. Place the ergot in a percolator, 
and free it from oil by passing the 
washed ether through it; remove the 
marc and digest it in the remainder of 
the water for 12 hours at 160° F. 
(71° C.). Press out the .liquor and 
evaporate it to 9 oz.,and when cold add 
the 8 oz. spirit; allow it to stand for 
an hour to coagulate ; filter, and make 
up the quantity to 16 oz. 

G-entian. —S lb. sliced gentian root, 
4 pints temperate distilled water; mace¬ 
rate for 12 hours, and gently express 
the liquor; repeat the maceration with 
1 qt. water for G hours, and evaporate 
the mixed liquors. 

Golden Seal.— Fluid. —16 oz. hy- 
drastis (golden seal) in very fine pow¬ 
der ; macerate with 2 oz. glycerine, 
14 oz. rectified spirit, in closed perco¬ 
lator for 4 days; let the percolation 
commence, and finish by adding a mix¬ 
ture consisting of 2 parts spirit and 
1 of water, until 24 oz. have been ob¬ 
tained. Remove the first 14 oz., evapo¬ 
rate the remaining IQ oz. to 2 02 ,, and 
mix with the reserved portion. 


Hellebore.—2 lb. powdered black 
hellebore, £ lb. salt of tartar, 7 pints 
dilute alcohol (sp, gr. -935) ; digest 13 
hours, ami express the tincture; add to 
the marc 7 pints white wine; digest for 
24hours, express, mix the tincture, filter 
and evaporate. ’ 

Hops. —(1) 8 oz. hop, 15 oz. recti¬ 
fied spirit, 80 oz. distilled water; mace¬ 
rate the hop in the spirit for 7 days, 
press out the tincture, filter, and distil' 
oil' the spirit, leaving a soft extract- 
boil the residual hop with the water for 
1 hour, express the liquor, strain, and 
evaporate ou a water bath to the con¬ 
sistence of a soft extract, ilir the 2 
extracts, and evaporate at a tempera¬ 
ture not exceeding 160° F. (71° C.) to 
a pilular consistence. 


(2) 2£ lb. commercial hops, 2 gal. 
boiling distilled water; macerate for 24 
hours, boil to 1 gal., strain whilst hot, 
and evaporate to a proper consistence. 

Jaborandi.— Fluid.— 1G oz. jabor- 
andi leaves in moderately fine powder, 
sufficient of aleuhol (50 per cent.); 
moisten the powder thoroughly with 
the menstruum, pack in a conical glass 
percolator, place a layer of 2 in. well- 
washed sand on the top of the cloth 
covering the material, add menstruum 
until the liquid begius to drop from the 
percolator; then dose the lower orifice 
with a cork, and securely cover the per¬ 
colator ; set aside in a moderately warm 
place for 4 days. At the expiration of 
this time, remove the cork, and add more 
menstruum by degrees until the material 
is exhausted. The first 14 oz. of the 
percolate are reserved, and the re¬ 
mainder evaporated in a water bath, 
with constant stirring towards the 
ciose, to 2 11. os., and added to the re¬ 
served portion. If the percolation and 
evaporation have been properly per¬ 
formed, the fluid extract will not require 
to be filtered. 

Jalap.—(1) 1 oz. jalap in coarse 
powder, 5 oz. rectified spirit, 10 oz. dis¬ 
tilled water; macerate the jalap in the 
spirit for 7 days, press out the tincture, 
filter, and distil off the spirit, leaving 
a soft extract; again macerate the resi¬ 
dual jalap in the water for 4 hours, 
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r-n] r-: strain through flannel, anl 

ct ii -I by a avatar bath t-> a =*"«ft 
e\trait; mix the two i-xtratts, and 
evip< riti» at a temperature n«»t abuve 
14 'j : F. {hO 1 C.) tu pillular umsi-tenn-. 

(2) 2$ ih p-.whri-d jalap; 1 gul. 
re.tuiy.l spuit; flight 4- <1 tp. and ex- 
piv=* the tincture ; |j«ul thn mare in *2 
gal, water until reduced t" } gd.; Al¬ 
ter t'.i'i ur'.ture and dtructiun separately, 
and let one distil and the other evapo¬ 
rate until eat li thickens; mix the two, 
anl cnmphte the evipnrition. 
Juniper. — 51 -Karate juniper berries 
in water at 77° t»» yfi c " * "*0.) 

fur 24 huurs; strain, repeat the proee.-s 
with n fiVsh quantity of water, mix the 
hi|uois filter, and evaporate. 

Iiactucarium. — A difficulty is 
u-uully met with in making the lactu- 
cariuni preparations, occasioned by the 
eaiiut-houc principle always present in 
this as well ns must, if not all. the pro¬ 
ducts ft inn the lactescent plants; in 
order to overcome this difficulty, petro¬ 
leum benzine lias bean found the most 
practical, being efficient and cheaper 
than most uftJiesrdvtnts for caoutchouc. 
It, was found that by baiting tlie lac- 
tucarinm in an iron mortar until it is 
well crushed, it separates into layers, or 
plates, or very coarse granulation (ac¬ 
cord! ug to its degree of dryness), as the 
nearest possible approach to comminu¬ 
tion, it being impossible to powder it 
without the Addition of sand or other 
foreign .substance. Thus treated and 
macerated with benzine, the caoutchouc 
principle is readily dissolved, and the 
laetuearium is fitted for treatment with 
other menstruum. After numerous ex¬ 
periments, the following is offered as a 
practical working formula for the fluid 
extract:—Take laetuearium, 16 troy oz 
deodorized petroleum benzine, 32 fl. oz.; 
a sufficient quantity of diluted alcohol. 
Beat the laetuearium thoroughly in an 
iron mortar; introduce it into a wide- 
moutk bottle of about 3 pints capacity, 
adding the benzine, corking tight, and 
allowing it to macerate, with frequent 
agitation, for 24 hours; let it rest about 
24 hours, or until the laetuearium sub¬ 
sides, and the benzine solution becomes 


< lear nr nearly r-o; having decanted the 
benzine solution, transfer the lautu- 
cariurn tu a btone or glass slab or other 
similar w-^el, spreading it as thin as 
po-uble, allowing it to remain in this 
■dtuatiuD until completely dry (at least 
24 hours); rub it up m an iron mortar 
with au equal bulk uf clean sand; intro¬ 
duce it into a cylindrical percolator, first 
prepared with a disc of flannel and a 
thin layer of sand, pack lightly, and add 
Miiliiaent diluted alcohol to cover several 
inches, and after closing the outlet with 
a cork or otherwise, allow it to macerate 
24 hours; percolate to exhaustion, re¬ 
serving the first 4 fl. oz. I>y means of 
a still, reclaim the alcohol, and evapo¬ 
rate the residue in a water bath to 10 
fl. oz., mixing this with the reserved 
percolate, and filter, adding sufficient 
diluted alcohol to wash the filter and 
remaining residue, until the product 
weighs 10 troy oz. (Lemberger). 

Lettuce.—The external parts of the 
stalks and the old atul yellow leaves, 
after the plant*, have flowered, are 
macerated in water for 24 hours, and 
decocted for 2 hours; the expressed 
liquid is first evaporated by a gentle 
heat, and afterwards spread on shallow 
dishes, and dried by exposure to a cur¬ 
rent of aiv. 

Lobelia.—8 oz. bruised lobelia seeds, 
4 pints dilute alcohol (sp. gr. -935), 
1 fl. oz. acetic acid ; macerate for 24 
hours, and subsequently displace* 

Logwood.—1 oz. logwood in chips, 
10 oz. boiling distilled water; macerate 
24 hours, boil to 5, strain, and evapo¬ 
rate to an extract, but not in iron ves¬ 
sels. 

Madder.—1 oz. tincture of dyers* 
madder made with rectified spirit, and 
3 oz. water. 

Male Pern.—1 oz.fera root in coaise 
powder, 2} oz. ether (or a sufficiency) ; 
pack closely in a percolator with 1 02. of 
the ether, add the rest at intervals until 
it passes through colourless; distil oil the 
ether, and the liquid extract remains. 

Malt.—Extract of malt represents 
the matter dissolved from malted ce¬ 
reals, generally malted barley, by water. 
It js met with in trade in three forms; 
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the first, as a more or less viscid ex¬ 
tract , containing 20 to 35 per cent, of 
water. The colour varies much—in 
accordance with the temperature at 
which it has been evaporated and the 
colour of the malt used—from a golden 
yellow to a deep brown. The second 
form is that of a thin solution, con¬ 
taining 60 to 80 per cent, of water. 
The third form differs from the second 
in containing 3 to 4 per cent, of alcohol, 
apparently the result of fermentation. 
Amongst the various brands, the first 
form is the most commonly met with. 
The matter dissolved from malted barley 
by water consists of albumenoids, phos¬ 
phates, maltose, dextrine, and a peculiar 
principle termed diastase. Extract of 
malt may be considered both ns a remedy 
and as a food. In disease, where arti¬ 
ficial digestion is desired, it appears to 
have a very important application, quite 
analogous to the application of pepsine 
to the artificial digestion of albume¬ 
noids. Extract of malt is commended 
os a sort of elixir vit< 2 , but probably its 
value depends almost entirely upon the 
amount of diastase which it contains. 

Without going fully into the ques¬ 
tion of the manufacture of malt extract, 
a few remarks upon it may not be out 
of place. Diastase is said, when heated 
in aqueous solution to a temperature of 
155° to 158° F. (68° to 70° C.), to lose 
its power of converting starch. This 
temperature, then, ought not to be ex¬ 
ceeded in manufacturing the extract; 
indeed, a lower temperature than this 
should be observed, to prevent the co¬ 
agulation of albumenoids, thereby ren¬ 
dering them insoluble. It is, however, 
almost impossible to evaporate at so low 
a temperature without the use of costly 
vacuum apparatus, and hence it might 
be expected that malt extract made by 
pharmacists without such apparatus 
would contain little, if any, diastase. 
The method of the German pharmaco¬ 
peia, which is largely followed, direccs 
digestion of the malt with water—first, 
in the cold, then at 150° F. (65£° C.), 
and the solution thus obtained filtered 
and evaporated at 212° F. (100° C.). 
Of course no diastase survives this eva¬ 


poration, Another method is to heat 
the malt with water at 150° F. (65£° (J.j 
until no starch remains, filter and eva¬ 
porate at 21 C° F. (10U° C.). This 
method differs from that of the German 
pharmacopoeia, inasmuch as part of the 
diastase is used up in converting the 
starch of the malt, and the remainder 
only is destroyed by the evaporation. 
From malt extract made by buth these 
methods no diastase resulted in either 
case. Extract made by macerating the 
malt in cold water, straining, and eva¬ 
porating under a low atmospheric pres¬ 
sure at a temperature not exceeding 
155° F. (68° C.), was found to be rich iu 
diastase. Such a process as this is 
recommended by the Pharmaceutical 
Society of Paris. 

The following table includes the re¬ 
sults of the examination of a number of 
trade samples of extract of malt. The 
albumenoids were calculated from the 
results of nitrogen combustions in the 
usual manner. Phosphates were deter¬ 
mined in the nsh as pyrophosphate of 
magnesium. The maltose was esti¬ 
mated by a standard solution of cupro- 
potassium tartrate. The dextrine was 
estimated by boiling a solution of the 
malt extract ivith dilute sulphuric add, 
and estimating the sugar present by the 
cupro-potassium solution as glucose — 
for maltose and dextrine are both con¬ 
vertible into glucose by ebullition with 
dilute sulphuric acid—calculating the 
glucose into maltose, then subtracting 
from the whole the amount of maltose 
found before boiling with dilute acid, 
and calculating the remainder into dex¬ 
trine. Large quantities of diastase, and 
therefore large quantities of malt ex¬ 
tract, arc necessary to effect the entire 
conversion of every trace of starch, 
whereas, as is well known, very small 
quantities of diastase, and therefore very 
small quantities of malt extract, will con¬ 
vert relatively large quantities of starch 
into a liquid condition ; that is, will prac¬ 
tically digest large quantities of starchy 
foods. Such a result, useful enough for 
purposes of digestion, but not sufficiently 
sharp for analytical purposes, is obtained 
by using the <{ pudding ” process, 



Rebpltb of Examination of Tract; Samum op Malt Extract. a„i Huron.*). 


KSTUACta. 


285 



There arc great difficulties in the way 
of manufacturing a good malt extract, 
and when it is attempted to overcome 
one difficulty another is introduced. 
What is required is a malt extract 
which shall Gut only be rich in diastase, 
but also contain a fair proportion of 
albuminoids in a coagnlable condition, 
or one which is readily assimilable by 
the system. It ouuht also to contain a 
lair amount of maltose, and a relatively 
small amount uf dextrine, and thus the 
matter bccumes one of verv gieat dilfi- 
culty as regards the best mode of 
operating. A malt extract rich in 
diastase may be obtained by using a 
larger proportion of water with an 
initial temperature of H3° F. (60° C.), 
and then raising the temperature to a 
little over 150° F. (66° G\) towards the 
end of the mashing process, but this 
method, iu which a relatively large 
amount of water is used, is very likely 
to effect an alteration in the albumenoids. 
At all events, acetification, will readily 
set in, and there is great danger of 
effecting a change during the evaporation 
process. Again, with reference to the 
use of water, it is preferable to begin 
with a low temperature rather than a 
high one, because the malt partly 
agglomerates and cannot be so readily 
mixed with the water at the higher 
temperature. (Naylor.) 

The following recipes are published:— 

(1) An infusion of malt is made in 
water at 180° to 170°F. (71° to 77°C.), 
drained off without pressure, and evapo- 

! rated to a honey-like consistence. The 
quantities are—1 pint crushed malt in 
3 pints hot water, and the infusion 
occupies about 4 hours, 

(2) 47^ oz. extract of malt, mixed 
with 1 oz. iron pyrophosphate and am¬ 
monia citrate dissolved in 1A oz. water. 

(3) 6 oz. coltsfoot leaves, 6 oz. spotted 
lungwort, 8 oz. liquorice, 2 lb. stoned 
raisins, 6 gal. old strong ale, not 
“ hopped ”; boil down to 4 gal., ex¬ 
press strongly, and evaporate to honey¬ 
like consistence. 

Meat.—1 oz. lean meat, recently 
killed, chopped very small; 8 oz. cold 
water; shake well together for 10 
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minutes; heat gradually to boiling; 
let simmer gently for a few minutes; 
strain through a hair-sieve whilst still 
hot 5 evaporate to a soft mass. 1 lb. 
meat yields barely 1 oz. (Liebig.) 

Mezereon. — (1) 1 lb. mezereon 
bark cut small, 8 pints rectified spirit, 

1 pint ether; macerate the mezereon in 
6 pints of the spirit for 3 days, with 
frequent agitation; strain and press; 
add the remainder of the spirit to the 
residue of the mezereon, and again 
macerate for 3 days with constant agi¬ 
tation ; strain and pre^s. Mix and filter 
the strained liquors, recover the greater 
part of the spirit by distillation, evapo¬ 
rate what remains to the consistence of 
a soft extract, put this in a stoppered 
bottle with the ether, and macerate for 
24 hours, shaking frequently; decant 
the ethereal solution, recover part of the 
ether by distillation, and evaporate what 
remains to the consistence of a soft 
extract, 

(2) 10 oz. mezereon in moderately 
course powder, 16 oz. alcohol (*817); 
proceed as for fluid extract of cubebs. 

Myrrh.—Compound. 2 oz. myrrh, 

2 dr. gum-arabic powder; triturate, 
add water enough to form a thick 
emulsion, and 4 oz. extract of couch- 
glftbS. 

Narcotic.—Dissolve G oz. alcoholic 
extract of the plant in 14 dr. or 2 oz. 
strong alcohol by trituration in a por¬ 
celain mortar; mix with it 30 oz. 
powdered white sugar, gradually added, 
with constant stirring; set the mixture 
in a warm situation until dry; add 
enough sugar to make up 36 oz. 

JTux Vomica. — Alcoholic .— (1) 
Soften nux vomica by steam, dry rapid¬ 
ly, and reduce to fine powder; boil with 
rectified spirit until exhausted; strain, 
distil off the spirit, and evaporate to 
the consistence of a soft extract. 

(2) 8 oz. nux vomica seeds, 3 pints rec¬ 
tified spirit; expose the seeds to steam 
until softened, then bruise, slice, dry, and 
macerate them in jj of the spirit for 7 
days; express the tincture, and repeat 
the maceration with the remaining ^ of 
the spirit; again express the liquid ; 
filter the mixed tinctures, distil off the 


greater part of the spirit, and complete 
the evaporation by a gentle heat. 

Opium.— (1)' 1 lb. opium in thin 
sliced, 6 pints distilled water; macerate 
the opium in 2 pints of the water for 
24 hours; express the liquor. Reduce 
the residual opium to a uniform pulp, 
macerate again in 2 pints of the water 
for 24 hours ; express ; repeat the opera¬ 
tion a third time; mix the liquors, strain 
through flannel, and evaporate by a 
water bath to pilular consistence. 

(2) li lb. powdered opium, 21 pints 
cold distilled water; mix gradually ■ 
macerate for 24 hours, frequently stirring 
with a spatula ; press, strain, anil re¬ 
peat the maceration for 24 hours with a 
fresh 2J pints water; evaporate the 
mixed strained liquors to a proper con¬ 
sistence. 

(3) Id oz. distilled wafer, 4 oz. recti¬ 
fied spirit; digest the extract of opium 
in the water for an hour, stirring fre¬ 
quently; filter; add the spirit. 

(-)) 1 oz. opium, 1 qt. distilled 
vinegar ; digest 2 days with heat; de¬ 
cant, filter, evaporate. 

(5) 4 oz. aqueous extract, 1 oz. resin; 
beat well together; add 16 oz. boiling 
water; boil to -} ; add 8 oz. cold water, 
filter, evaporate. 

(G) 4 oz. opium, 4 oz. sugar, 1 qt. 
water; rub together, and keep the 
mixture loosely covered in a warm 
situation, about 70° F. (21° C.), for 10 
days or more; add 1 qt. cold water; 
next day filter, and evaporate. 

(7) 1 oz. unstrained mixture of 
opium, 8 oz. water, and a little yeast; 
leave for a week at a temperature of 
G8° to 77° F. (20° to 2o° <J.); dilute, 
filter, and evaporate. 

Pareira. —(1) 1 oz. pareirn root in 
coarse powder, 10 oz. boiling distilled 
water; digest the pareira with 11 oz. 
water for 24 hours; pack in a perco¬ 
lator, and water till by slow percolation 
10 oz. has passed through; evaporate 
in a water bath to a pilular consistence. 

(2) 18 oz. pareira in coarse powder, 
160 oz. boiling distilled water, 3 oz. 
rectified spirit; macerate in 20 oz. 
water for 24 hours; pack in a perco¬ 
lator, adding more of the water ; allow 
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tij- ij pmr pj-'wly tn pi-.- until 1»i>» 
have been loiloeted, nr the pareira is 
exhaust*d; evaporate t«» 13 o z .; when 
c.-IJ, adl the spirit; filter, anil make up 

Pellltory.—1 pint rectified spirit, 
4 pint etner; mix; pour gradually on 
1 lb. p-.llitory root in a pel colator; 
afterwards pour on 1 pint alcohol, an<l 
subsequently sutheimt proof spirit to 
displace 24 pints tincture ; the latter is 
ritiier sulxered to e\M[mrate sp"Bt,i- 
nt.nu.-ly or by a very gentle heat until 
a soft extract is obtain*!. 

Piukroot.— (1; Cumjwtnd .—A oz. 
bruise! Carolina pinkroot, 3 oz. senna, 
1 dr. saviiie: pour on 1 qt. boiling 
water; when cold, add J pint rectified 
spirit; digest 24 hours, express (or per¬ 
colate), lifter, evaporate to 12 11. oz., iu 
which dissolve 1 oz. manna, 8 oz. sugar. 

(2) Flu id. —1 lb, pink root, 3 pints 
proof spirit; make a tincture, evaporate 
tn 10 tl. oz., add j lb. sugar and enough 
rectified spirit to make exactly a pint. 

(3) 10 oz. pink root, 8 oz. .-enna (both 
in. coarse powder J, 2 pints dilute aletdud 
(sp. gr. *9Jo); macerate f«»r 2 da) a; 
proceed by displacement, ad ling fie.-h 
spirit, until 4 pints have passed through; 
filter; evaporate to 2'> tl. oz.; al l 1 oz. 
carbonate of potash, A dr. oil of cara¬ 
way, A dr. oil of anisee 1, (previon-ly 
triturated with) 24 oz. powdered sugar : 
apply a gentle heat to dissolve the 
sugar. 

Poppies. — (1) 16 oz. capsules 
coarsely powdered, 2 oz. rectified spirit, 
sufficient distilled water; mix the 
cajisules with 40 oz. of the water, 
stirring frequently fur 24 hours ; pack 
in a percolator; pass water slowly 
through until about 180 oz. have 
passed; evaporate by a water bath to 
20 oz.; when cold add the spirit; after 
24 hour?, filter, and evaporate to a 
pilular consistence. 

(2) 15 oz. bruised poppy-heads with¬ 
out the seeds, 1 gal. boiled distilled 
water; macerate 24 houn, boil to 4, 
strain, and complete the evaporation. 

Quassia.—1 lb. scraped quassia, 
sufficient distilled water ; macerate the 
quassia in B oz. of water for 12 hours; 


pi'.iv in a percolator ; add water till 
tne qurucia ia exhausted; evaporate, 
filter before it becomes thick, and again 
evaporate in a water bath to a proper 
consist one*,* for pill's. 

Rhatany. —1 oz. rhatany in coarse 
pov.der, 15 oz. cold distilled water; 
macerate 24 hours in 2 oz. of the 
water; percolate the whole; evaporate 
bv water hath to dryness. 

Rhubarb.—(1) 8 oz. sliced or 
bruised rhubarb, 5 oz. rectified spirit, 
5u oz. distilled water; macerate 4 days; 
strain, and set to subside; decant the 
clear, strain, mix, and evaporate to a 
proper consi.-tence over a water bath, at 
ltiO c F. (71° L\). 

(2) Compound. — 3 dr. extract of 
rhubarb, 1 dr. extract of aloes, softened 
with 4 dr. water; evaporate to an ex¬ 
tract : dry in a warm place, and 
powder. 

(!») Fluid. —Alix S oz. rhubarb in 
coarse powder, with bulk coarse sand, 
and moisten with dilute alcohol (gp. gr. 
•{*85 = 13 u.p.) to form a pasty mass; 
in a short time intioduce it into a per¬ 
colator, shake until uniformly settled, 
cover with cloth or paper; pour on the 
rest of the spirit (the remainder of 2 
pints) until the product has little odour 
or flavour of the root; gently evaporate 
the tincture to 54 fi. oz., and add 5 oz, 
sugar, when the whole should measure 
8 ii. oz. 

Sarsaparilla.—( 1 ) A Icohohc. — (a) 
16 oz. bruised sarsaparilla, 2 oz, bruised 
liquorice root, 2 oz. rasped guaincum 
wuod, 2 oz, sliced sassafras bark, 6 dr. 
sliced mezereon, 7 pints spirit (ap. gr. 
•935= 13u.p.); digest 14 days, express, 
filter, evaporate to 12 f!, oz., add 8 oz, 
sugar; as soon as this is dissolved, with¬ 
draw the heat. 

(';) 16 oz. sarsaparilla, 2 oz. liquorice 
root, 2 oz. sassafras, 360 gr. mezereon, 
all in fine powder ; 4 oz. glycerine, 8 
oz. rectified spirit, 4 oz. water; macer¬ 
ate iu a closed percolator for 4 days; 
let the percolation commence, and finish 
it by adding diluted alcohol (equal vol¬ 
umes of alcohol at *835 and water) 
until 2 pints have been obtained. Ke- 
serve the first 12 oz., having added 4 oz, 
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glycerine to the remainder of the per¬ 
colate, which evaporate to 6 oz., .and 
mix with the reserved portion. 

(2) Compound. —30 lb. coarse gnaia- 
cum shavings, 24 lb. Italian jnice, 6 lb. 
mezereon root, boiled with sufficient 
water for 1 hour; the decoction is 
drawn off, and the builing repeated 
with fresh water 2nd and 3rd time; 
the mixed decoctions are allowed to 
deposit for 6 or 8 hours, and the clear 
portion decanted and strained through 
flannel; the liquid is now reduced to 
the consistence of treacle; 9 lb. ex¬ 
tract of sarsaparilla is added, and the 
evaporation conducted at a consider¬ 
ably lower temperature until near its 
completion, when the remaining evapo¬ 
ration is conducted at the expense of 
the heat retained by the metal of the 
pan; when nearly cold, and just before 
removing the extracts to the pots, 2 dr. 
essential oil of sassafras, dissolved in 
1 qt. rectified spirit, is added, and 
quickly but completely stirred in. 

(3) 16 oz. Jamaica sarsaparilla cut 
transversely, 280 oz. distilled water at 
160° F. (7l'° 0.), 1 oz. rectified spirit; 
macerate in $ the water for 6 hours, and 
decant the liquor ; digest the residue in 
the remainder of the water for 6 hours 
more, mix the liquors, express, and filter; 
evaporate by a water bath to 7 oz., or 
until it has a sp. gr. of 1‘130; when 
cold, add the spirit. 

(4) 3£ lb, sarsaparilla, 3 gal. distilled 
water; boil to 12 piuts, pour off the 
liquor, and strain whilst hot; again 
boil the sarsaparilla in 2 gal. water to 

and strain; evaporate the mixed li¬ 
quors to 13 11. oz.; when cold, add 2 fl. 
oz. rectified spirit. 

(5) 1 lb. sarsaparilla, 4 pints boiling 
water ; digest 2 hours ; bruise the root, 
boil for 2 hours, filter, and express the 
liquid; repeat the coction with 2 pints 
water, as before; evaporate the mixed 
liquids to the consistence of a thin sy¬ 
rup, and when cold enough 3dd suf¬ 
ficient rectified spirit to make up 16fl. oz. 

(6) 1 lb. sarsaparilla; proceed as 
before; add sufficient rectified spirit to 
make the product up to 20 fL oz. 

Scammony.—(1) Powdered scam- 


mony exhausted with proof spirit, and 
the resulting tincture distilled until 
little but water passes over; the re¬ 
maining water is then poured from the 
lesin, which is next well washed in 
boiling water and dried at a tempera¬ 
ture below 240° F. (1154° C.). 

Senna. —(1) AlcohvltCi —1 oz. senna 
in powder, 5 oz. rectified spirit; heat 
gradually to boiling; let cool; in 24 
hours express, strain, and repeat the 
process with fresh spirit; distil and 
evaporate. 

(2) Fluid. —2J lb. senna in coarse pow¬ 
der, 64 fl. oz. proof spirit; macerate 24 
hours; proceed by displacement; subse¬ 
quently add weak spirit (1 of rectified 
spirit to 3 of water) until 10 pints of 
tincture is obtained; evaporate to 1 
pint, filter, add 20 oz. sugar and 1 fl. 
dr. oil of fennel dissolved in 2 fl. dr. 
compound spirit of ether. 

Smoke.—(1) Acetic .—2 oz. wood- 
soot, £ pint distilled vinegar, J pint 
water; boil to 16 fi. oz.; filter, evapo¬ 
rate. 

(2) Aqueous. —2 oz. wood-soot, I pint 
water; as (1). 

Squills. — Acetic. —Digest 1 lb. pow¬ 
der of squills in 3 oz. acetic acid, and 
1 pint distilled water, with a gentle 
heat for 48 hours. Express strongly, 
without straining ; evaporate to a pro¬ 
per consistence. 

Stillingia.— Macerate 16 oz. stil- 
lingia in fine powder with 12 oz. rec¬ 
tified spirit, 3 oz. glycerine, and 1 oz. 
water, for 4 days in a closed percolator; 
proceed as for cotton root. 

Stramonium.—(1) Pack coarsely- 
powdered stramonium seeds in a per¬ 
colator ; pass about their own weight of 
washed ether slowly through; remove 
the ether, and set aside; pour over 
proof spirit until the seeds are exhaust¬ 
ed; distil off the spirit; evaporate the 
residue by a water bath to pilular con¬ 
sistence. 

(2) 15 oz. stramonium seeds, 1 gal. 
boiling distilled water ; macerate for 4 
hours in a vessel lightly covered, near the 
fire ; afterwards take out the seeds,bruise 
them, in a stone mortar, and return 
them to the liquor; then boil down to 
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4 ['inti, strain whilst hot, anil evapc- 
r.it". 

Taraxacum.— Crush fresh dun le- 
lin;i root, i>re;o out the juice, and allow 
ii to riep'i'if; heat the char liquor to 
i'll 0 F. l'.), and maintain the 

itiiii eratuivior 1»J minutes; then strain, 
a-ii evaporate by a wat-T lath at 
tciui*'ratuvi* not exceu ling ltiu 3 F. 
(71' 0.) to a proper consistence. 

Tobacco. —Mi o.WM. —1 Hi. tobacco 
leaves, ii lb. spirit (*p. gr. - d0O); digest 
in a warm place for come days, express 
strongly, and again digest m a mixture 
of 1 lb. each of water and spirit (’0‘J0) 
for 24 hours; again press out the li¬ 
quor, and evaporate the strained and 
mixed liquors in ii vapour bath at a 
temperature nut exceeding 167° F. 
(70° 0.). 

Valerian.— Fluid. —1*2 fl. oz. rec¬ 
tified spirit; mix, add a oz. valerian in 
coarse powder, digest and percolate, 
adding subsequently spirit (at or near 
proof) until 16 il. oz. of tincture hare 
passed through; let tills evaporate 
spontaneously, in a shallow vessel, until 
reduced to 5 il. oz. ; in the meantime 
add fresh spirit to the uia^s in the per¬ 
colator until 10 ff. nz. mure of the 
tincture arc obtained, which add to the 
above residue of the evaporation, dis¬ 
solving any oleu-resinuus deposit in a 
little rectified spirit, and adding it to 
the rest; filter, and add sufficient rec¬ 
tified spirit to make the whole measure 
Id il. oz. 

‘Wormseed. —1 oz. wormseed, 4 oz. 
ether ; digest 3 or 4 days, press, filter, 
distil oil and evaporate the residue 
to a proper consistence. 

T’lREPROOFIlsrG.—This ar¬ 
ticle embraces the modern methods 
devised for }.reventing, limiting, and 
extinguishing fires, and may be con¬ 
veniently divided into the following 
sections : — Buildings, Extinguishing 
Compounds, Paints, Textiles, Timber, 
Writing Materials. 

Buildings.^—The following observa¬ 
tions are due to Cupt. Shawj— 

To construct a building in such a way 
that it will re-Bt the effects of heat and 
datrte for any considerable time requires 


care and forethought in the choice of 
the position, a --uund knowledge of the 
several materials to be mud, and a 
skilful d+ sign to bring the=e materials 
into combination in such a way as to 
meet the proposed uqiiiremeats of the 
.structure when completed, and at the 
same time to avoid the consequences of 
extreme and sudden changes of tem¬ 
perature ; for it shuuld be known that 
some of the greatest destruction ever 
seen after a conflagration has been 
earned, not by the primary, but by the 
secondary effects of fire; that is to say, 
not by the expansion produced by heat, 
but by sudden contraction after the ex¬ 
pansion. In choice of materials there is 
much food for reflection in connection 
with the safety of buildings when ex¬ 
posed to sudden changes of temperature. 
In walls, bricks of any kind, but more 
paiticularly fire-bricks, if proptily laid 
in sound mortar or cement, will resist 
the effects of heat for a considerable 
time; stone, if laid as well in the middle 
ns on the inner and outer surface*, lusts 
a long time, unless it fails in the un¬ 
supported parts over the openings, 
which it always does when, the lintels 
and the tops of the windows are made 
of the same material. Openings for 
doors ami windows in a stone Avail, to 
be safe, should be mounted on the top 
with brick arches, which would carry 
this load without any difficulty long 
aftar stone in such a situation would 
have become calcined, and probably 
allowed the whole of the superstructure 
to fall down. For stairs, stone is a very 
dangerous material, unless it is em¬ 
bedded. on some substance which tan 
carry it when it get-a hot. Stone stairs 
are usually made by tailing in the ends 
of a number of blocks of stone a few 
inches into a wall, leaving some 2 or 
3 ft. protruding, and hanging unsup¬ 
ported in miil-air. After such stairs 
have been completed, they present an 
imposing appearance of solidity and 
strength, and so deceive the eye; but 
if fixed at a height of 30 or 40* ft., and 
even at the ordinary temperature of the 
atmosphere, the block would be some¬ 
what fragile. Theie cau be no doubt 
U 
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that any sudden rise of temperature, 
such, fur instance, as might be produced 
by pouring a kettle of boiling water un 
it, would suffice to bring it tu the 
ground. Iu this case, the exposed part 
would expand with the neat, the sup¬ 
ported part, being protected, would not 
expand, and a fracture would occur 
between the two, generally close to the 
wall. Such are some of the principal 
dangers of the u>e of stune, but of all 
building materials there is none which 
require more extreme care and delicate 
treatment than iron. Imagine a straight 
iron rod supported only at its ends, and 
capable, at the ordiuary temperature of 
the atmosphere, of carrying a heavy 
weight in the middle. Let a strong fire 
be lighted under it: in a few momunts 
the rod will lose its straightness, first 
sagging in the middle, then dropping 
altogether, next fusing, and finally run¬ 
ning away ; yet thi-s ir> a material which 
many persons persist in calling lire¬ 
proof, and put to carry loaded iluors 
in buildings which, they designate by 
the same impioper epithet. The em¬ 
ployment of these materials cannot be 
prohibited. Therefore greater reason 
exists for exposing their weakness m 
respect of withstanding fire, ami point¬ 
ing out necessary precautions in their 
u-e. Wherever iron is used it should 
be protected by terra-cotta, good brick¬ 
work, sound plastering, or, if nothing 
better can be found for the purpose, 
solid wood-work round it. Wood-work, 
if really sound and solid, will resist for 
almost any length of time every pos¬ 
sible effect of heat short of actual flame; 
even when flume ha» reached it, it is 
by no means destroyed at once, but, on 
the contrary, is sometimes found to hint 
for hours; ami wood protected on its 
under side by pi riper plastering, which 
will not fall down or crack on the 
application of heat, seems to be a most 
powerful register of flame. It is pro¬ 
bably to the scamping now so common 
that we owe the diminishing use of 
timber as a material for the construc¬ 
tion of buildings destined to carry heavy 
brads. In this country, ceilings are 
made to look solid enough, and, if they 


were only what they represent them¬ 
selves to be, they would iu mn-st 
be aimed impervious to the etferti of 
either heat or flame ; but let thorn be 
pierced through, and they are found to 
be a sham, being a mure skin of pl^ttr 
adhering to some thin strip-, oi uo.ji] 
which may be termed mditb-rentlv lathi 
or firewood according to the taste”of the 
observer. These strips arc tacked »n 
to the lower parts of the joists, and the 
spaces between them and the flourm"- 
hoards over the joists are dmplv t-u 
many flues, commonly enntaimng only 
very foul and noxious air, but capable 
at any moment of being converted into 
most dangerous hidden ] an* sage a for 
smoke and ilame. Air-passages art* also 
found in the lath-and-piastur partitions 
between rooms, behind the skirting 
boards of rooms, and under the steps 
and behind the skirting-boards of stairs. 
All sound building is more or less good 
building for resisting the effects of heat; 
and all scamping is dangerous. 

The 1 English Mechanic 'observes that 
fire-proof partitions may be constructed 
on the principle adopted iu France. The 
timber frames, braces, and quartering* 
are filled in with rough stone rubble, 
and the surfaces are lathed with .strong 
oak laths, 2 in. or 3 in. wide, every 4in. 
or 6 in. apart. A coat of plaster is 
then applied at the same time on each 
side, and pressed through; the mortar 
thus fills up the spaces, and the rubble 
is rendered solid and compact. This 
plastering is put on thick enough to 
cover the timbers and laths, and to 
form a continuous and concreted body 
of material rather than a filling-in 
merely. Our bricknog partitions are 
somewhat similar, though the plastering 
on the latter is generally more super¬ 
ficial, and apt to peel off from the want 
of a proper key. Ceilings are some¬ 
times formed in a similar way to the 
walls above described, the battens or 
laths being incorporated or imbedded in 
a body of plaster which is forced through 
them on a level platform fixed 2 in. or 
o in. from the laths. The joists and 
woodwork are thus completely imtneived 
in a body of plaster or rubble, and are 
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pr* dieted from fire- Stairrn? 6 3 hUd are 
rendered una-MilaMe by being til lei in 
v- iUx a'liu’-it* 1 . The uj'jitrr -urf.ii'ts of 
the il’ ors are formed r.u battens filled 
in with mortar to rm even iiirfaeu for 
tib-s in foment, it i-> linpir-ibb* that 
file cm find its way between tho-e solid 
tur:iiL.w» ot pbiatt r, md in this way 
walls and flours may be nude practi¬ 
cally lircproiili Our own wrought-ii.-ii 
and concrete ili-ar?, inmp.'sed ot gmltiv, 
and T-bar?* tilled in with con¬ 
crete, are more f-lab'-rute r.dapt.ithjn>, 
and become firepimif when the iron is 
enea?'*d. Floors and walls of this des¬ 
cription are ab»n proof against dump, 
noke, and Ju&t. Uur common hollow 
wood Hours are open to all these objec¬ 
tion*-, and they are certainly far behind 
our and m ieuce. If architects were 
to till up their joi?ts with plaster, and 
form good thick ceilings with battens 
fur flooring. or c«meatod and tiled Ib-or.-, 
we should have solid iu-tead of hollow 
floors everywhere, and lues breaking: 
out in lower «*r other storeys would be 
(onfintid between the floors, and pi-»- 
Vuiitod from spivndmg upward-, with rill 
the disastrous con-eq lienees to bedrooms 
and their occupant-. Good wnlh arc 
essential, but the horizontal wall** or 
flours of a building are rm 1 -'- so. There 
are some other Kinds of doors and roofs 
that, commend them-elves to the build¬ 
ing profession from their extreme -dm- 
plicity and economy. One plan consists 
in using earthenware tubes, square iu 
section and about 1 ft. or more long. 
The-e are turned in flat arches, and rest 
on iron joists & ft. or 10 ft. apart. Two 
courses of these tile*, laid at right 
angles to each other in cement, form a 
s-treng floor 10 ft. nr more wide. The 
tubular til»*s giv<* great rigidity and 
lightlies*, and by breaking joint a flour 
strong enough for any number of pen}de 
is constructed. The flo«u and ceiling 
are afterwards coated in cement stucco. 
Frost introduced this plan. Another 
kind of roof oi ceiling is formed of 
arched pots made square at top and 
round at the bottom, about 4^ in, across 
and about 8 in. high, having the sides 
and bottom screwed, and a hole to give 


a key to tho cement. The Bank nf 
lluifland, the Tie.i-mry Buildings, White¬ 
hall, Huckiiijh.un Palace, the Nuti* nnl 
Gallery, and other buildings have ceil¬ 
ings of thi- di-seiiptum, Stunokow- 
backh have been nsetl in some cases for 
the abutment-. Again, loufs and Hats 
of great sstrougth, and perfectly tho- 
pr*'Oi\ can be formed in a still more 
Mmjde way. Two or more courses of 
plain tiks arc laid in cenunt upon 
juUt- or rafters about 4 ft. apart, with 
battens 3 in. by in, and at 11 -in. 
intervals. Upon these the fit at cnui*e 
of tiles is laid, the second and each bil¬ 
lowing course breaking joint. The 
upper surface can be cemented or 
asphalted with an inch layer. A'-plialte 
fuimi* an admirable covering to n rout' 
or Hour. For floors it should he laid on 
abed of concrete d in. to <* iu. m thick¬ 
ness. the concrete being of dean gravel 
ami lime in the proportion of 7 to 1 in 
ground ilooi.-. If hud in joists, a finer 
layer i- nece-sary. When quite dry, 
the asphalte should be laid to a thick¬ 
ness uf 5 in. t'- 1 in., according to trulliu 
and wear. E&puriinrnts lmve shown 
the value of aq-halte in anWiii" tire. 
Although partially hqui-fied, the uv 
1 'h.ilte protect? the timber from ignition; 
ami a la\t*r i in. thick is said to have 
preserved plank-, from ignitimi 1 ^ hour. 
The only a-phalte fit lhr roofs and floors, 
a> a fire-proof material, is not any tar 
compound, but the rock asphalted mas¬ 
tics, a* the ‘‘Seyafcd ” ami *‘ Val de 
Travers.” containing about 7'bO of bitu¬ 
men and 9- aO of carbonate of lime. 
Thus one of the most effective roofs or 
iluors is constructed of fiat tiles over 
wooden or iron joists, concreting and 
thuu u-phailing the surface, 

I>. 0 . l'»oyd suggests that fireproof 
construction depends mainly on the 
following points:— 

GO That buildings, of the warehouse 
chips especially, should be constructed 
wholly of ineomhiV'tlMe materials, and 
of such as are unaffected by intense 
heat. 

(/>) That they should be built iu 
compartments capable of instant i ela¬ 
tion. 

u *J 
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(c) That they should be proof against 
fire from without. 

(>l) That in the event of fire in any 
one compartment, and the inevitable 
consumption of its contents, an intense 
accumulation of heat, to endanger the 
building generally, should be impossible. 

To secure the first in a strictly sound 
and scientific manner, the use of wood 
constructionally should bo discarded, 
and our scientific men might do good 
service by discovering a mode of con¬ 
struction with known substitutes which 
should dispense with its employment. 
The too free use of iron in exposed situa¬ 
tions has been found most objectionable; 
stone has equally failed; and good 
honest brickwork, especially when the 
mortar used is fire-resisting, would 
appear, after all, to be the most reli¬ 
able. As, however, iron must enter into 
the construction to admit of the large 
rooms required in modern buildings, it 
would be essentia], and by no means 
difficult, so to isolate vertical columns, 
girders, and tension-rods, as to make 
them unaffected by the fiercest heat 
generated in their immediate vicinity. 

The fact of the fragile wooden doors 
of ordinary buildings being the chief 
outlets for the spread of fire has 
scarcely been adequately noticed. No 
sooner is the frail door burnt through, 
than the fire rushes up the staircase, 
which thus acts the part of a huge 
chimney in creating a draught and 
increasing the fire, being itself a vehicle 
for transmitting the fire to other parts 
of the building. Even iron doors buckle 
and twist under intense heat, and have 
failed lamentably. There is, however, a 
description of door (of which two have 
been fixed for some years in the Museum 
of Building Appliances in Maddox Street) 
absolutely fire-resisting. They are part¬ 
ly constructed of refractory fire-clay, 
and are made to slide into spaces left in 
the thickness of the walls. They over¬ 
lap the door aperture by several inches 
on all sides, whereby their iron frame¬ 
work is well removed from any possible 
contact with fire. 

It is needless to point out the danger 
to which an ordinary town house is 


liable from the ignition of its external 
woodwork. Safety from external fire 
may he secured by the application of 
the same construction of fire-clay doors 
and shutters already described to the 
external doors and windows. These 
fire-clay shutters have been made to 
slide over the wall-faces both internal!v 
and externally, and, better still, into 
recesses in the wall itself; so that on 
the first alarm of file the premises may 
be rendered impervious to the enemy m 
a very short space of time. One further 
source of external danger lies in the 
ordinary construction of roofs with 
wooden framings, generally as dry as 
tinder, and readily inflammable, even 
through their slated coverings in most 
cases. These should be universally 
superseded by the cheaper, more dur¬ 
able, and fire-res is ting fiat roof, now 
proved, by several examples, to be quite 
practicable when constructed of concrete, 
or concrete faced with tiles. 

Whilst advocating the provision of 
all available appliances for “ knocking 
out ” incipient fire, such as hydrants, 
hose, &c., the necessity should, above 
all, be recognised for such construction 
as would facilitate the safe and rapid 
combustion—if burn they must—of the 
contents of any one compartment, lather 
than risk the contents of other com¬ 
partments, through accumulated heat, 
by denying to the flames from a portion 
ignited a safe and free exit by a recog¬ 
nised channel. To this end a sufficient 
shaft should be constructed from the 
ceiling level of c-ach compartment (which 
ordinarily would prove an excellent 
means of ventilation) fur the purpose of 
discharging the fire, so to speak, harm¬ 
lessly up the chimney. The condition 
of each compartment would be the re¬ 
verse of an ordinary brick oven, which 
is constructed to accumulate intense 
heat without the slightest risk to its 
surroundings), whereas the arrangement 
under consideration would provide com¬ 
partments structionally as non-inflam¬ 
mable as ovens, with the ever-present 
means of discharging instantaneously 
accidental fire, whereby accumulated 
heat would be rendered impossible. 
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A porous tile fur fireproofing has been 
intrudin'* 1 '! by S. E. Luring. it rond-ds 
of irr.tunlar organic matter mixed with 
i1.lv, the farmer burning out in the 
ftvirii and leaving a jmnws tile that will 
hear nails. being driv* 11 into it. It 
fnrms an exctdlunt l»a-e fur piaster in 
jilfice »f laths, and thus greatly increase.-; 
the fireproof character of walls where 
it is applied, and may be used to sur¬ 
round iron columns, girders, &c. 

A compound termed magueriO-calfite 
has been successfully tried in America 
as a lining for safes, bank-vaults, shut¬ 
ters, express chests, jewellery ca^es, &o. 
Tt is applied to sheets of asbestos 
paper and paper board, and forms a 
tough and elastic material. 

Wrought iron, as commonly employed 
to resist the action of tire, and even 
when protected by concrete, has shown 
itself to be entirely unreliable in fire¬ 
proof structures. It is, however, well 
known that fireclay forms a much more 
efficient material for protecting wrought 
iron from the destructive action of in¬ 
tense heat, and it is with the application 
of this material by J. Which curd, the 
engineer to the National Safe Deposit 
Company, that good results are obtained. 
The arrangement consists merely in 
employing a number of fireclay block-*, 
about 0 in. long and lj in. to 2 in. 
thick, formed on one side with recesses 
of an L form, so as to fit closely to the 
web and bottom fiange of the wrought- 
iron girder. The outer sides of the 
blocks can be made of any desired form 
to receive ceiling arches or joists. The 
blocks being placed upon the girders, 
meet underneath the bottom flange, and 
the longitudinal as well as the transverse 
joints are made good with fireclay. In 
some experiments at Erith, a furnace, 
15 ft, long and 4 ft. wide in the clear, 
was constructed, ami across the top a 
rolled-iron joist of I section, 17 ft. long, 
10 in. deep, ami with 5 in. flanges, was 
laid, spanning the length of the furnace. 
This girder was protected with blocks 
in the manner above described, and on 
each side of the girder brick arches were 
built abutting against the side-walls of 
the furnace. Over the top of the arches 


and girdeis a thickness of concrete was 
laid, and the floor thus formed was 
loaded with pig-iron to one-fourth of its 
breaking-^eight. After the structure 
was thoroughly dried, a fierce wood fire 
was made up in the fiiruiu**, and was 
maintained for 24 hours, when large 
quantities of water were thrown on the 
heated mass. The deflection of the 
loadtrd girder had when heated amounted 
to in., but when the weights weie 
removed and the beam had cooled, the 
deflection disappeared, and it remained 
apparently uninjured, although the 
fireclay sheathing was vitrified on the 
surface. A second experiment was 
made, when a fierce five was kept up 
for l£ hour, and then maintained 
moderately for 23 hours move, after 
which it was suddenly extinguished 
with cold water. The deflection of the 
loaded girder had been f_, in. at the 
commencement of the trial, and reached 
a maximum during the fire of lfb in,, 
reduced to jj in. when the load was 
removed, but before the beam was cool. 
Ultimately, however, it returned to the 
original amount of £ in. Altogether 
this expei irnent, which was carefully car¬ 
ried out, shows the enormous resisting 
power of the fireclay blocks, and it may 
he mentioned that one end of the gilder 
which projected through the brickwork 
of the furnace was quite cool when the 
fire was at its hottest, and no appre¬ 
ciable expansion was observed. The 
beam will be employed in the building 
for which it was originally intended. 

Extinguishing Compounds.— 
(1) 8 lb. carbonate of soda, 4 lb. alum, 
3 lb. borax, 1 lb. carbonate of potash, 
and 24 lb. silicate of soda solution are 
mixed together; 34 lb. of this mixture 
is added to each gal. of water when 
required for use. The object is to cover 
everything with a fireproof film or 
deposit. 

(2) A committee of the Polytechnic 
Society of Munich has lately issued a 
report on the means to be adopted for 
extinguishing burning petroleum. This 
states that since concentrated water of 
ammonia evolves a great amount of gas 
when heated, and this gas is unable to 
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8 U*-fain the uunhn.-tionof any suhrdain *\ 
it may be averted that petroleum will 
not continue to hum even in a room 
filled with atmospheric air wherein a 
considerable proportion of ammonia gas 
is }>rescnt. The place wheie the petro¬ 
leum is stored must be broken up in 
compartments, so as to limit the bulk. 
The ammonia water min-t contain at 
least 10 per cent, of the ga-’. The 
proposed method of employing the agent 
is to keep a buttle full of it on each 
cask ; the bottle and its contents would 
remain intact till lire caused the de¬ 
struction of the one and the liberation 
of the other, so that there would be no 
loss except when needed. 

(3) The now well-known r.rihirtcnr 
introduced by Sinclair is a vessel filled 
with water charged with carbonic 
acid gas under great pressure. 

(4) Foster, of Bolton, has introduced 
an extincteur in the form of a portable 
pump, which can draw a continuous 
water supply from any source, and satu¬ 
rate it with cai borne acid under pres¬ 
sure before emitting it in a jet. 

(5) The carbonic acid is produced by 
decomposing a carbonate by an acid. If 
sulphuric add be poured on a solution 
of *nda carbonate, violent effervescence 
takes place, because the latter consists 
of carbonic add gas combined with 
sodium oxide; the stronger acid (sul¬ 
phuric) displaces the weaker, and itself 
combines with the sodium oxide to form 
soda sulphate, setting free the carbonic 
acid in a gaseous form. If this occurs 
in a close vessel, the carbonic acid accu¬ 
mulates with increasing pressure. In 
extincteurs , different means are adopted 
for liberating the sulphuric acid when 
action is to take place. In Sinclair’s, a 
strong metallic vessel is nearly filled 
with soda carbonate solution, the acid 
being kept in a stoppered bottle in the 
midst of the solution. For use, the 
bottle is broken, with consequent libe¬ 
ration of the acid and generation of the 
gas, which is let out by a tap and tube. 
In Merryweather’s, the acid is kept in a 
bottle with a loose-fitting stopper, and 
for use, the whole apparatus is momen¬ 
tarily inverted, thus pouring the acid 


into the solution; in thii war, frag¬ 
ments of glass from the buttle are 
avoided. In Shnud and MaWs, the 
acid bottle is broken by a weight falliiv 
upon it, and proviMun is made for 
straining back broken glass from the 
outlet pipe. 

(0) Dumas has discovered that water 
saturated with alum has superior value 
in extinguishing tiros —a value supposed 
to be due to the coating it gives to 
objects wet with it, which prevents 
contact with the oxygen of the air, and 
thus diminishes the rapidity of the com¬ 
bustion. K-\ peri meats are to he made 
by supplying the firemen of Paris with 
instruments to throw* it. 

Paints. — (1) Various substances 
have been proposed as fireproof coatiu^t 
for the protection of woudi employed for 
building purposes, but most of them 
have been abandoned as being either too 
costly or not sufficiently duvablp. The 
following, invented by VildtS and Scham- 
beck, seems to succeed. The paint 
consists of 20 lb. finely-pulverized glass, 
20 lb. finclv-pulverized porcelain, 201b. 
any sort of stone in powder, 10 lb. cal¬ 
cined lime, and HO lb. water glass (sili¬ 
cate of soda), such as u&ually found in 
commerce. The solid elements, having 
been powdered as finely as possible and 
sifted, are moistened and then intimately 
mixed with the water glass. This 
yields a mass of syrupy consistence that 
may be employed for painting either 
alone or mixed with colour. The addi¬ 
tion of the lime gives a certain unc- 
tuo&ity to the mass for whitewashing, 
and its combination with the silicic acid 
of the soluble glass' serves to bind the 
other materials together. The propor¬ 
tions of the different elements above 
mentioned may be changed, save that of 
the water glass, which must remain 
constant. These elements may even be 
replaced one by another; but it is 
always well to preserve the lime. In¬ 
stead of the silicate of soda (soluble 
glass of soda) soluble glass of potash 
might be used, but the former is less 
expensive. The coating is applied with 
a brush, as other paints are, as uni¬ 
formly as possible over the surface to he 
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pr^t-vt;-!. T}'** fir*: r.i it h„rd«-m int¬ 
uit.fiat iy. -i;l a « -n»j 111.13” 

appim 1 i* hfurs or liior- 1 atrenv.ii*d>; 
tuo nr.' -uin- mnt. 

fj; Tul:*- of common linv, fr» >hly 
slntt-i, 'A' hydraulic lime, and of >jh- 
«ii* nv^iUric-.nii; matt-r ("and <>r 
p-ilr.rjjfl "lilt'.), c|nnl part-; t>> which 
ad 1 I’ntti' milk m snifi* v nt quantity t*i 
give tji>* whole, when thoroughly mixed, 
the [>r<-ji t r rMn"ietc:icy fi >v laying aud 
*jiVvadu»j with t!v* t-rdmary Lru-h. Any 
desir'd e./hmriiig matter may he aided. 
The addition of slue or iv-in may m 

SAWr 1 h.'of xaluc. The proportions 

may vary considerably, hut those above 
given lire considered to j-roduce the U»t 
result. 

( 3 ) I>I?«cdve crushed rosin in turps 
siuricient to nuke it a» thick as cream. 
Thou mix toother ia a puste oxide 
of sine and boiled linseed oil, and add 
it to the oth.r; it *ftill become white. 
Thin it out for use with bujfol oil 
and turps. The above paint will take 
most pigments, and should be put oil 
flowing. 

(d) Two substances are in general use 
for the purpose of protecting v,v.nd 
again,it ci>mbu>tinn, viz., nine chloride 
and soda Mliiuta. Doth of thc«e have 
certain drawback-*. A paint consisting 
of zinc chloride volatilize when the 
material on which it is spread is 
heated or exposed to flame, and its 
vapours arc onsapportable by human 
beings. It would therefore be dhficult, 
if not altogether impossible, to enter 
wo mien dwellings painted with tho zinc 
salt when on fire, and thus tho salvage 
of furniture, &c., would be obstructed. 
The water-glass paint, on the other 
hand, is liable to be washed away when, 
espied, to rain or other watery intiu- 
oniv'5. Sit’bnrgtil* therefore recalls to 
mind two fireproof compositions which 
were formerly in much use. The one is 
a saturated aqueous solution of 3 lb. 
alum and 1 lb. copperas, with which the 
wood is twice painted ; after drying, a 
solution of copperas in which powdered 
clay is suspended is brushed over the 
alum layer. The other protective paint 
5 s a mixture of 1 lb. sulphur, 1 lb. clay, 


and 0 lb. rnpp. ms spread as powder 
o\l 1* W'»«l previously u.vdiod with a 
solution of ulue. ( Ih n*j. }'<-l>,tcch. J /.) 

(.'») A ** fin-proof paint,” introduced 
l.y the United Asbestos (Jo. of London 
and CiniiJiurbnm, ii intended render 
imiuifivunnable woodwork. &c., which 
in e:i>e of lire forms tho main source of 
supply to the flames. The fltv-resfrting 
piupirti-'i of the compound have been 
thoroughly tested, and the result’s were 
satbfaetory. A gauze curt.fin stii-tehed 
uj»mU a w ire frame, and having tho name 
of the company painted upon it, was set 
on fire, and immediately consumed with 
the exception of the material su painted, 
which exhibited only slight symptoms 
of contact with the flame, rerlmps the 
most important test, however, was that 
afforded by two wooden models of 
theatres, fitted with curtains, prosce¬ 
nium. ami all tho usual surroundings. 
One of these was painted over the whole 
exposed surface with the asbestu" paint, 
the cither being left in the ordinary 
condition. Petroleum was plentifully 
dashed over buth erections, which, being 
also filled and surrounded by shavings, 
were then set on fire. In 10 minutes 
the tmatre not treated with the pre¬ 
paration was reduced to a mass of 
charred timber, whilst the other, though 
exposed to heat quite as fierce, stood the 
test admirably. The painted woodwork 
\\a> simply blUtered} .an asbestos cur¬ 
tain was pruned intact; and the 
asbestos ropes representing those used 
in the lowering and elevation of scenes, 
&c., were in no way injured. Finally, 
several blocks, both of prepared nml un¬ 
prepared wood, were placed upon a coal 
fire, the blocks painted with the com¬ 
pound resisting the action of the heat 
for a much longer period than the 
others, some specimens being shown 
afterwards as mere shells, of which the 
interior had nil burned away. 

(6) MovmtfartPd paint consists of 
asbestos ground and reground in water, 
potash or soda aluminate. nud potash or 
soda silicate. When it is to be exposed 
to the weather, it is combined with oil, 
driers, and gummy matters, and in some 
cases with zinc oxide or barytes. It is 
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used on the Exhibition buildings at 
South Kensington, and elsewhere. 

Textile ^Fabrics.— Several pre¬ 
parations for rendering textile and 
other inflammable fabrics incombustible 
and practically fireproof have been re¬ 
cently introduced by Martin and Tessier, 
of Paris. The compositions are said to 
be of an inexpensive nature, and capable 
of rendering incurnbustible all kinds ol 
readily inflammable substances, such as 
woven and other fabrics of cotton and 
other fibrous materials, paper, printed 
or otherwise, including bills of exchange 
and other securities, woodwork, theatri¬ 
cal scenery, straw, &c. 

(1) The first composition, which may 
be applied to all kinds of fabrics, without 
deteriorating them in any way, consists 
of sulphate of ammonia (pure), 8 lb.; 
carbonate of ammonia, 2*5 lb.; boracic 
acid, 3 lb.; borax (pure), T7 lb.; starch, 
2 lb.; water, 100 lb. It is simply 
necessary to steep the fabrics in a hot 
solution composed as above until they 
have become thoroughly impregnated, 
after which they arc drained and dried 
sufficiently to enable them to be ironed 
or pressed like ordinary starched goods. 

(2) A second composition, to be used 
for theatrical scenery for the mounted 
but nnpainted canvas to be used for 
this purpose) and also fur woodwork, 
furniture, door and window frames, &c., 
is to be applied hot with a brush like 
ordinary paint. It is composed of 
boracic acid, 5 lb.; hydroeUloiate of 
ammonia or sal-ammoniac, 15 lb.; pot¬ 
ash felspar, 5 lb.; gelatine, 1*5 lb.; 
size, 50 lb.; water, 100 lb.; to which is 
added a sufficient quantity of a suitable 
calcareous substance to give the com¬ 
position sufficient body or consistency. 

(3) A third composition, to be used 
for coarse canvas or sailcloth, cordage, 
straw, and wood, is applied by immer¬ 
sing the articles therein or by imbibi¬ 
tion, and consists of boracic acid, 6 lb.; 
hydroehlorate of ammonia or sal-ammo¬ 
niac, 15 lb.; borax (pure), 3 lb.; water, 
1001b. 

(4) A fourth composition, applicable 
to all kinds of paper, whether printed 
or not, including securities, books &c., 


is formed of sulphate of ammonia (pure), 
8 lb.; boracic acid, 3 lb.; borax, 1-7 lb. * 
water, 10o lb. 

The solution is to be placed in a vat 
heated to 122° R (50° C.) at the end 
of the paper-making machine, and the 
paper as it leaves the machine is passed 
through the solution in this vat, so as 
to be completely impregnated there¬ 
with, after which it is dried upon a 
warm cylinder and then wound on a 
reel. If the paper be in sheets or 
printed, it is simply immersed in the 
above heated solution, spread out to 
dry, and afterwards pressed to restore 
the glaze destroyed by the moisture. 
The above compositions ensure a degree 
of incombustibility without precedent as 
regards the preservation of the materials 
to which they are applied. The pro¬ 
portions of the several ingredients are 
given as examples only, and may be 
varied as found necessary in practice. 

(5) The ‘ Manufacturers’ Review ’ 

translates from Hager the following 
directions for preparing a starch paste, 
impregnation with which renders a 
fabric incombustible :—10 lb. calcined 
and pulverized bones are treated with 
50 lb. hot water, to which 6 lb. con¬ 
centrated sulphuric aciil are gradually 
added. The mixture is well stirred, and 
left to stand 2 days in a warm spot, 
being stirred from time to time; 100 
lb. distilled water are then added, and 
the liquid filtered. 5 lb. sulphate of 
magnesia (Epsom salts) are dissolved in 
15 lb. distilled water, the solution is 
added to the first, and caustic ammonia 
is added till the liquid smells of it. The 
precipitate is thrown on a linen filter, 
pressed, dried in a moderately warm 
place, and rubbed to a very fine powder. 
Of this powder, 2 lb. are mixed with 
exactly 1 lb. tungstate of soda, 6 lb. 
wheat-starch, and a little indigo blue to 
impart a bluish tint to the powder. In 
order to use this powder, it is stirred 
up with about twice its weight of cold 
water, and enough hot water is then 
added to produce a gelatinous liquid, in 
which the fabrics that are to be ren¬ 
dered incombustible are steeped. 

(6) An old recipe for rendering cot- 
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tun goods uninflammable is to aid to 
til- ^tau-u-Fize 15 lb. borax for every 
lU'f" lb. 

(7) To render ladies' clothing unin- 
il imznable it has been proposed that 
the materials should bo sized with 
star* h containing ummoniu sulphate, 
a mixture oi phosphoric an«l bnrnvio 
acid, or m x-mu casts tungstate (»t* suJa. 
J'roicSsur Gintl, in a r«*ivnt report on 
the “dressings” for textile fabrics sent 
to the late Vienna Exhibition, observes 
that n considerable amount of ignorance 
appears to prevail amongst manufac¬ 
turers in the choice of the substances 
employed. In very many instances the 
dressing is not as harmless to the colours 
of the material as it professes tu he, 
neither does the latter gain the requisite 
degree of unin flammability. His experi¬ 
ments have led him t»» recommend 
ammonia alum anil hyposulphite of sola, 
both of them very cheap, as suitable 
substances for the purpose. (2?eue Ue- 
werb: Zeitunj.) 

(ri) The French Society d’Encourage- 
ment pour l’lndu.-trie Rationale awarded 
a sum of 10‘JUf. to Martin for hi.> pre¬ 
parations, which have been variously 
test'd by a committee of the society. 
The report briefly is that Martin’s mix¬ 
tures vender ti>s.ues and the superficial 
parts of wood uninflammable, that they 
do not alter the tissues or colours on 
them, and that stuffs so Tendered unin¬ 
flammable retain this property after 
having been exposed several months, 
either in a stove at 97° F. (36° C.), or 
or on the stage of a theatre. Martin’s 
preparations are said to have been used 
with success fur decorations in the 
Theatre des Variety and the Theatre 
des No live a utes, and at the Theatre du 
Chatelet, in the Venus AToin? for ren¬ 
dering uninflammable the masts of ves¬ 
sels in which a tire is simulated every 
night by means of oakum wrapped 
round the masts. Martin has also been 
charged to render uninflammable the 
large sheets employed for covering goods 
at night in the ma$asins of the Louvre. 

(9) The Abbe Maurau proposes to 
render textile fabrics of various kinds 
uninflammable, without affecting their 


colour, suppleness, strength, nr wearing 
qualifies, by treating them with a pre¬ 
paration of borax, sulphate of soda, and 
bnraeic acid, combined in suitable pro¬ 
portions. (J»V> lie In dust.) 

(10) ,Troinaux states that a more or 
less concentrated solution of sulphate of 
potassium and alum applied to textile 
fabrics prevents them from flaming (not 
fr»*m burning without flame? when n 
light is applied to them, and is in this 
respect as good a preservative as is to 
be met with. (Comptes Ilendus .) 

(11) In consequence of the fire at the 
Vienna Ling Theatre, the question of 
rendering tissues incombustible has 
again been ventilated, and fresh trials 
have been made in Berlin with appa¬ 
rently new substances. On closer ex¬ 
amination, however, it was found that 
these substances have been used from 
time to time, and that a large number 
of similar trials was made about 50 
years ago. Gay-Lussac proposed to 
saturate tissues with ammonium car¬ 
bonate. Chevalier used this salt in 
conjunction with borax. Fuchs recom¬ 
mends the use of sodium silicate (sol¬ 
uble glass). Versmaun and Oppenheim 
employed ammonium phosphate alone, 
and with sal-ammoniac, ammonium 
sulphate, and sodium tungstate. Abel 
impregnated tissues with lead silicate, 
first soaking them in lead acetate, anil 
then immersing in a solution of sodium 
silicate, and rinsing. The following 
solutions have been successfully applied 
for rendering tissues incombustible:— 
(«) A mixture of sodium tungstate solu¬ 
tion of 25° Tw. and 3 per cent, sodium 
phosphate ; (6) G lb. alum, 2 lb. borax, 

1 11). sodium tungstate, 1 lb. dextrine 
dissolved in soap water; (o) 5 lb. alum, 
5 lb. ammonium phosphate, 100 lb. 
water; ( d ) 3 lb. boras, 2J lb. Epsom 
salts, 20 lb. water; (c) 8 lb. ammo¬ 
nium sulphate, 2| lb. ammonium car¬ 
bonate, 3 lb. boracic acid, 2 lb. borax, 

2 lb. starch, 100 lb. water. (Indust. Bldl .) 

(12) Hosemann takes a solution of 
calcium chloride at 22° to 49° Tw., or 
in its place, aluminium or magnesium 
chlorides. He adds hydrochloric acid 
in the proportion of 1 lb. acid to 75 or 
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100 11). of the solution, and stirs into 
the liijiiitl 10 to 30 lb. potato sLarch. 
The liquid is heated to boiling, and 5 lb. 
steatite, previously stirred up in 1 gal. 
water, is added. While continuing the 
heating and agitation there are added 

1 lb. ammonia sulphate dissolved in 
^ gal. water, 3 lb. potash silicate dis¬ 
solved in 30 lb. water, and lastly 5 lb. 
soda or lima bisulphite. The stirring 
and heating are maintained for 4 hour 
after the addition of all the materials. 
Thus is formed a whitish gelatinous mass, 
which may be used like starch or dress¬ 
ing. Articles saturated or coated with 
this mixture arc uninflammable. A 
more simple composition may be ob¬ 
tained by adding potato starch to a 
solution of calcium chloride at 49° Tw., 
and heating to 1(37° F. (75° 0.) ; having 
well stirred and continued to heat, 1 or 

2 per cent, of soluble silicate of potash 
is added, and the liquid, which is alka¬ 
line, is neutralised by addition of an 
aciil or acid salt. (Mon. J'rod. Chim.). 

Timber.—(1) By Payne's process, 
patented in 1841, the timber is enclosed 
in a close iron vessel in which a vacuum 
is formed. A solution of sulphate of 
iron is then admitted into the vessel, 
which instantly insinuates itself into 
all the pores of the wood, previously 
freed from air by the vacuum, and after 
about a minute’s exposure, impregnates 
its entire substance. The sulphate of 
iron is then withdrawn, and another 
solution, of muriate of lime, thrown in. 
The two salts then react upon each 
other and form two new combinations 
within the substance of the wood— 
muriate of iron anil sulphate of lime. 
Timber thus treated is preserved both 
from rot and from the attack of worms, 
and is perfectly incombustible. 

(2) Dr. Burnett’s process consists in 
treating the timber to a solution of 
chloride of zinc, 1 lb. chloride of zinc to 
4 gal. water. It requires to be im¬ 
mersed for about 2 days for eacli inch 
in thickness, and afterwards left to dry 
fur a period of 14 to 90 days. This 
renders the wood incombustible, but 
not so thoroughly so as the former 
process. It ia iikewise a preservative. 


(3) There are many chemicals em¬ 
ployed to render articles uuinUammable, 
such as common salt, sulphate of am¬ 
monia, tungstate of soda, &u. The wood 
would require to he thoroughly dried, 
and then saturated with one of the 
above salts dissolved in water. The 
woods least mliammahlc are beech, oak, 
American elm, plane-tree, and other 
noil-resinous woods. 

(4) A trial at Devonport Dockyard, 
ordered by the Admiralty, of the 
method of rendering wood uninflam¬ 
mable by saturating it with tungstate of 
soda, showed that the prepared wood is 
under all circumstances much less 
readily inflammable than ordinary 
wood; that shavings anti chips of the 
prepared wood, although they may be 
made to burn, cannot he made by them¬ 
selves to set lire to substantial timbers 
of the prepared wood; that prepared 
timber steadfastly resists mere flame, 
although it may be made to burn when 
acted upon continuously by great heat. 
The cost of preparation and the largely 
increased weight of the prepared wood 
are disadvantages to be set against these 
advantages, 

(fi) Some years since, experiments 
wore made by Prof. Pepper, with a view 
of rendering articles fireproof by the 
use of chemical solutions. The follow¬ 
ing were the results:—-Treated with 
alum, the article soon yielded, and 
hurst into flames ; with borax, it lasted 
longer; with tungstate of soda, longer 
still; with phosphate of ammonium, it 
resisted best of all. 

(()) Wood can be rendered practically 
fireproof by first drying it thoroughly 
and then coating it with common white¬ 
wash. If the wood is not thoroughly 
dry, the coat of whitewash shells off, 
but it is a very difficult matter to burn 
wood which has been plastered over 
with whiting or even lime wash. 

Paterno reviews several substances 
which are used; some of them, as so¬ 
dium tungstate, answer very well, but 
are objectionable on account of cost. 
The author has made numerous experi¬ 
ments with various substances in their 
power of rendering fabrics non-inflam- 
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innble. He rpcoinnmndrf the following 
as Jifcrijiif quite equal to sodium tuug- 
ht.ite. 

(7) A mixture of borax and sulphate 
of magnesia. To prepare thi*. lor -0 lb. 
water t.ikc 3 lb. borax and 2-^ lb. -sul¬ 
phate of magnesia. The action of this 
mixture depends on the formation of a 
borate of magnesia, insoluble in water, 
hot or cold, which surrounds anil im¬ 
pregnates the tin pads of the texture or 
the fibres of the wood, and thus render* 
the development of combustible gases 
and the spread of flame very ditlienlfc. 

(8) A mixtiuc of sulphate of ammo¬ 
nium and sulphate of lime, or gypsum, 
in various proportions according as it is 
to be applied to materials of greater or 
less fineness. The sulphate of lime is 
trims funned, with the salt of ammo¬ 
nium, into a double compound, which 
2>rmlncG4 none of the disagreeable ci/ects 
of the hitter, or at least in n very slight 
degree. The action of this mixture nf 
.salts—which on account of its cheapness 
may be extensively employed—depends 
on an incrustation of the fibres, which 
prevents the spread of fire, and, on the 
other hand, extinguishes flame in con¬ 
sequence of the volatilisation of the salt 
of ammonium at a high temperature. 
Take 1 llo liquid ammonia and 2 11*. 
sulphate of lime, and a single coating 
with a concentrated solution of this 
compound, which costs little, suffices to 
preserve wooden structures from burn¬ 
ing. The wood is not rendered abso¬ 
lutely incombustible, but it is not easy 
to light, and ceases to burn when the 
action of foreign inflammable substances 
comes to ail cud. Roofing often washed 
with rain-water, and presenting every 
Condition favourably for easily taking 
lire, was impregnated with tin's mix¬ 
ture. It had been covered with a layer 
of tar and drying oil, and thus rendered 
more liable to burn. Nevertheless, all 
attempts to set it on fire failed. The 
experiments made have been so satis¬ 
factory that the Austrian Minister of 
Finance has recommended this method 
to be used in all the establishments of 
the empire. (Oest. Zeit. fiir Bcr\]-u.» 
ffit-W. 


"Writing Materials.—(1) A really 
iiJL‘oni)»u>t]bJi; paper, without a fireproof 
ink, would be a very valuable article in 
many businesse>, and tbr many purposes 
of emy-Uay life, but if it can be sup¬ 
plemented by a fireproof ink, its value 
will be enhanced tenfold. Such a dis¬ 
covery G. \V. Halfpenny believes he has 
made, and that paper prepared by his 
process, under such circumstances as 
fires in houses, factories, or other build¬ 
ings, is “ ordinarily incombustible.” 
The inventor prepares his paper in the 
usual manner from a pulp consisting of 
vegetable fibre, asbestos, alum, and 
borax, in or about the following propor¬ 
tions :—Vegetable fibre, 1 lb.; asbestos, 
2 lb.5 borax, ^ lb.; and alum, ^ lb. 
The vegetable fibres are minutely di¬ 
vided, and treated in the manner usual 
in the production of ordinary paper; 
the asbestos js also divided as much as 
possible, and the two arc thou inti¬ 
mately mixed with the nlnm and borax 
m a sufficient quantity of water to make 
a pulp of thu requisite consistency, 
which is then made into paper by any 
of the well-known processes. The pro¬ 
portions given limy be varied to suit 
the quality and nature of the desired 
product, and al*o to suit thu ililfrrcmt 
qualities of the raw materials. Thus 
the inventor says he has made incom¬ 
bustible paper in which the proportions 
of the ingredients varied from f>0 to 70 
parts of asbestos, and from 80 to 50 
parts of flax or other vegetable fibre, 
with only 24 per cent, each of alum 
and borax. He proposes to use ill some 
cases silicate of soda, iu order to ensure 
hardness and coherence in the substance 
of the paper after it has been acted 
upon by lire. In order to obtain a paper 
of great strength anil flexibility, the 
sheets may be made of linen or other 
woven fabric, and coated on both sides 
with the incombustible paper. The 
fireproof ink for use in writing nr print¬ 
ing on the incombustible paper is made 
of the following substances :—Graphite, 
22 dr.; copal or other resinous gum, 
12 gr.; sulphate of iron, 2 dr.; tinetuio 
of nutgalls, 2 dr.; and sulphate of in¬ 
digo, 8 dr. These materials are mixed 
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together and boiled in water, the gra¬ 
phite of course being reduced to an im¬ 
palpable powder. This ink, which be¬ 
sides being fireproof is said to bo 
insoluble in water, under ordinary cir¬ 
cumstances is black; but when coloured 
inks are desired, the graphite is replaced 
by an earthy or mineral pigment of the 
desired colour. 

(2) Fire-proof paper was prepared by 
Ij. Frobeen by bleaching choice asbestos 
fibres with sulphurous acid, and adding 
5 per cent, of ground wood-fibre with 
borax or glue-water, and worked into 
paper; it can be nicely smoothed, ami 
is said to resist a white glow heat. 

(cl) The 1 Chemiker Zeitung * gives the 
following modes of preparing incom¬ 
bustible writing and printing paper, 
which appear worth attention :—The 
best asbestos is treated with a preparation 
of permanganate of potash and then with 
sulphuric acid; 95 per cent, of this 
asbestos is mixed with 5 per cent, of 
wood-pulp in water containing borax 
and glue. A fireproof writing-ink is 
made by mixing Indian ink and gum 
with chloride of platinum and oil of 
lavender; for printing-ink lampblack 
and varnish are to be substituted. 

(4) Paper made of pure asbestos re¬ 
sists a high temperature without mate¬ 
rial alteration. An ummoniacal solution 
of nitrate of silver, ouloured with a little 
Indian ink, will preserve a legible copy 
when written with on the asbestos paper 
mentioned above, and subjected to strong 
heat, 

(5) A free-flowing ink for writing 
on fireproof paper with an ordinary 
metallic pen may ho obtained by using 
5 parts dry chloride of platinum with 
15 of oil of lavender, 15 of Chinese ink, 
and 1 of gum-arabic, adding thereto 
64 of water. When the paper is ignited 
after being written upon with this ink, 
the platinum ingredient causes the 
writing to appear transparent, and, as a 
consequence, it is claimed that such 
writing as has become black or illegible 
will become readily legible again during 
the process of heating the paper. Colours 
for painting may also be made fireproof 
by mixing commercial metallic colours 


with the chloride of platinum and 
painters* varnish, adding an ordinary 
aquarelle pigment to strengthen the 
“ covering power” of the colour. Those 
fireproof paints or colours can be easily 
used in the same manner as the com¬ 
mon water-colours, and it is claimed 
they will resist the destructive influence 
of great heat quite as successfully as 
the fireproof printing and writing inks 
just referred to. 

Much useful information will be found 
in \V. G. McMillan’s paper on “ Some 
Causes of Fire and Methods for their 
Prevention” ( Jl. Soc. Arts , vol. xxxi,, 
No. 1581, pp. 380-96). 

GELATINE, GLUE, ANT) 
SIZE.—These substances may be con¬ 
sidered as merely varieties of the same 
material, exhibiting no essential differ¬ 
ence in composition or character; in 
fact, glue and gelatine pass insensibly 
into each other, glue being but an im¬ 
pure or discoloured form of gelatine, 
while sizo is practically identical with 
gelatine. The three substances differ 
only in their application and degree of 
purity ; lienee their preparation may be 
conveniently described under one head. 

The materials seen by Dr. Iiallard in 
use for the manufacture of glue are the 
following:— 

(a) u Wet” materials: sheep-pieces 
or “spetehes ” from fellmotigers; “flesh¬ 
ings ” from leather-dressers and tanners; 
roundings of hides previously limed ; 
the ears of animals; portions of bones 
to which tendons are attached; clip¬ 
pings of salted and alumed skins used 
for covering cricket-balls, &c. 

( b ) Dry materials: damaged pelts 
(Australian); ox feet salted (Australian 
and South American); calves’ pates 
(German, &c.); horn “sloughs” (the 
pith or core of horns); clippings and 
roundings of parchment • glue pieces 
from fellmongers, leather-dressers, tan¬ 
ners, w pickers ” hide works, and trotter- 
boilers ; rabbits’ pelts, and shreds from 
furriers. 

Prior to making glue of them, all the 
soft tissues or materials used require to 
be limed. Such of them as come to 
glue-works from the leather-dressers 
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and tanners, and some that come from 
the trotter-boilers, as well as the dry 
glue pieces and parchment clippings, 
have been limed already. But such as 
have not been limed are soaked first in 
pits containing milk of lime. Alter the 
liming, however, the lime has to be got 
rid of, or “killed.” With this object, 
the limed materials are well washed 
with water. This washing is effected in 
tanks or vats, or m pits. At some 
works the washing is effected speedily 
in large barrels so arranged inside as to 
throw about the materials by revolution 
of the barrels. In the case of dry glue 
pieces, however, it is found sufficient to 
expose the material to the free action of 
the carbonic acid of the atmosphere, by 
spreading fur a prolonged period on 
racks in erections, covered, but open at 
the sides, provided for the purpose. 
When thus prepared, the materials arc 
ready for boiling. But in some works 
they arc subjected, after being washed, 
to pressure in a hydraulic pi-ess. 

The boiling is eflected in large open 
pans or boilers, of which there aie 
usually several together. The pans are 
each capable of containing several tons 
of materials. In Young’s works at Ber¬ 
mondsey the charge of each pan is 
12 tons of fleshings with 1 ton of water, 
the produce of which is said to be about 
25 cwt. of glue. A clear space is kept 
at the bottom of the pan by means of a 
false bottom of bars. A clear space in 
the middle is also kept by means of a 
vertical framework, which can be taken 
out and replaced at pleasure. The object 
of this frame and false bottom is partly 
to give free space for circulation of 
liquid during boiling, partly to prevent 
burning, and partly to assist the strain¬ 
ing off of the liquid glue. The mate¬ 
rials are boiled either by means of a 
fire beneath the pan or by means of open 
steam, or by means of both open and 
close steam. In some works both means 
(a fire beneath the pan and steam) are 
provided for the same pan. The pans 
are usually raised upon a platform 
approached by u ladder or steps, and 
are arranged under a roof or shed open 
at one or on all sides. When horn 


“ sloughs ” are used, it is customary to 
build them up around the outside of the 
central framework, before putting in 
the other materials, During the boil¬ 
ing a man is employed in stirring up 
the contents of the pan from time to 
time, and in skimming off the fat which 
rises to the surface. 

When the boiling is completed, the 
fire is raked out, sufficient time is given 
for settling and partial cooling, anti 
then the liquid glue is drawn out from 
the spaco beneath the false bottom along 
a wooden channel, in which lumps of 
alum are laid, to wooden troughs 
(“coolers”) on the ground and about 
1 ft. wide and deep, in which the liquid 
is left to solidify into a very firm jelly 
or size. 

During the solidification, froth and 
some fatty matters rise to the surface, 
and iu some works these are skimmed 
off; in other works they arc left to 
solidify with the glue, and. are dealt 
with in the next process. 

This process consists iu cutting the 
contents of the troughs into slices. The 
solidified material is taken in blocks 
from the troughs, and cut upon a bench 
into slices by women. When there is 
any scum on the surface of the blocks, 
it is first cut off and ]>ut aside to be 
returned to the pans. 

The slices thus cut off are carried to 
sheds or erections open on all sides to 
the air, and are there laid upon nettings 
to dry spontaneously. Wheu perfectly 
dry and hard, any mouldiness upon 
them is scrubbed off with a brush and 
warm water by women, after which 
they are laid on a rack to drain and dry, 
and are finally removed to a chamber 
heated artificially to between 85° and 
120° F. (29° to 49° C.) for a final 
drying. 

The matter left in the pans after 
boiling is termed “ scutch.” It is com¬ 
monly thrown out of the pans in a heap 
upon the ground, sometimes under the 
shed where the pans stand, and some¬ 
times in the open air, whore it remains 
until removed to the manure-makers. 
Sometimes it is sent to the manure- 
makers in the condition in which it 
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leaves the pan ; at other works it is 
previously deprived of fat, and at others 
it is made, into manure on the premises, 
without any previous removal of the fat 
it may contain. The 4i sloughs,” when 
taken from the pans, are sot aside in a 
separate heap for the use of bonc- 
rmuiuro makers. 

►Size of very different qualities is 
made at glue-works, Some, destined 
for rough work, is made of similar ma¬ 
terials to ordinary glue, while other 
varieties, of a line quality, destined for 
the manufacture of gelatine aud for use 
in soups, are made with especial care 
and precautions, and of very carefully 
selected pieces, such as u calves’ pates.” 
It is important that after liming, the 
lime should be more completely removed 
than is necessary for glue-making, and 
for this purpose the pieces are first 
treated with a weak solution of hydro¬ 
chloric acid. The boiling is effected in 
a similar manner to that of glue, ex¬ 
cept that free steam is more frequently 
used for heating the coutcuts of the pans 
than in glue-making. The liquid size 
is either run out into little tubs Ibr 
sale, or into a large vat, out of which it 
is takeu and broken up for packing m 
tubs. The finest kinds of size for escu¬ 
lent purposes are made into blocks. 
Steam-jacketed pans are used in making 
such kinds. Some of' the lino kinds of 
size made at, ordinary glue-works go to 
the paper-makers. Size is sometimes 
made by first acting upon horn piths 
with hydrochloric acid, and then boiling 
them with water. 

According to another account, the 
liming process consists in steeping for 
some weeks in a pit with lime-water. 
The object of it is to remove any blood 
or flesh adhering to the skin, and to 
form a soap with any fatty matters 
present. During the boiling, test- 
samples of the liquor are taken from 
the boiler at intervals and examined as 
to their consistence ; when a sample in 
cooling forms a stiff jelly, the charge is 
ready to he drawn off. The first boiling 
generally occupies about 8 hours ; and 
when a charge of liquor has been with¬ 
drawn, tlie boiler is replenished with 


fresh water, anti the boiling is continued. 
The complete exhaustion of the gela¬ 
tinous matter is only effected after 
(> boilings, occupying about 48 hours. 
The successive charges deepen in colour 
till the last. The boiling must not be 
protracted beyond the point, necessary 
Jbr yielding a stiff gelatinous solution, 
otherwise the long-continued heat will 
have the effect of destroying the con¬ 
gealing power (ff the gelatine. Before 
passing to the coolers, the liquor is kept 
for some time in “settling-hacks” in a 
fluid condition, to allow mechanical 
impurities to settle out. The coolers 
measure 0 ft. long, 2 ft. wide, and 1 ft. 
deep. When the glue has sot, a little 
water is run over its surface to facilitate 
its being cut into slices about 1 in. thick. 
The drying is the most delicate and diffi¬ 
cult operation, and the characters of our 
climate have much to do with the in¬ 
ferior quality of the glue produced here 
as compared with that made in France. 
Simple air-drying affords the best article 
bill tliu plastic masses must be protected 
from rain, frost, and strong dry heat— 
hence spring and autumn are the most 
favourable seasons, when the drying may 
bn dice ted in 12 l.o 18 days. The cut¬ 
ting of the glue into thin slices is per¬ 
formed by means of a wooden box with 
slits in it at suitable intervals, and a 
brass wire attached to a how. The square 
blocks from the. coolers are placed in 
these boxes, and thus held securely while 
being operated upon by the wire. The 
slices are spread on nets attached to 
wooden frames, which are placed iu 
piles in a field, with proper intervals 
for the admission of air, and each pile is 
roofed over for protection from the 
weather. The slices are turned 2 or 
8 times a day, and for this purpose the 
roof is lifted off the pile, and the upper¬ 
most frame is placed on the ground. 
The slices are turned one by one, and 
then the second frame is lifted off and 
set on the first, and so on till a new 
pile is formed, whan the roof is, re¬ 
placed. 

During the drying, the glue is more 
likely to receive injury than at any 
other period. In very warm weather, 
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the cakes are liable to become so soft as 
to lose all slmpe and unite with the 
frames, or they may even melt entirely 
and flow away. A thunderstorm some¬ 
times prevents a whole held <»f glue 
from hardening, while a thick fog may 
make it all mouldy. A brisk drying 
wind may harden it so suddenly as to 
render it unsightly and unlit tor the 
market. A hard frost, by freezing the 
water in the glue, may cause it to crack 
in all directions, rendering retneltiog 
necessary. Thus the manufacture has 
many vicissitude', to suffer, and can only 
lip profitably and conveniently carried 
on in temperate and equable weather. 
The drying, however, is not entirely 
finished in the open air. Wlieu the 
glue is about three parts dry, it is 
removed to lofts, where in the course 
of some weeks or months the hardening 
is completed. But as the surfaces of 
the cakes become mouldy and soiled, it 
is at length necessary to scour them 
with a sorubbmg-bru-jJi and hot wafer, 
and set them up to drain. They are 
then finally dried off in a stove-roum at 
an elevated temperature, whiih, when 
they are once solid, only servo* to 
harden anil improve them. 

To obviate the ill consequences of 
extremes of temperature and changes of 
weather in the manufacture of glue, 
Fleck proposes desiccation in the 
presence of certain salts. When a 
solution of gelatine is treated with 
ammonia sulphate, magnesia sulphate, 
or Glauber’s salts, the gelatine contracts 
into an elastic mass no longer suscep¬ 
tible nf fermentation, and containing 
hut 18 per cent, of water. Mixed with 
fresh glue, which contains 8U or 00 per 
cent, of water, it makes a glue of medium 
consistency, easily soluble, containing 
ffikd per cent, of water, and resembling 
that prepared for cloth-workers' use 
by Stalling of Dresden. Bndried glue 
contains 72 to 03 per cent, of water; 
glue carefully dried iri the air, 12 to 15 
per cent. only. The problem is there¬ 
fore to eliminate 00 to 80 per cent, of 
the water as speedily as possible without 
injury to the quality of the glue. If 
the bottom of a Hat vessel be covered 


with a layer of the above-mentioned 
salts, and the sheet of glue laid thereon 
between 2 damp Goths, the salt* quickly 
deliquesce. At the end of 12 or 18 
hours, this ceases, and the sheets will 
he found to contain 2-1 per cent, of 
water only. Desiccation can thus be 
effected without the risks of melting 
and puti (dilution in summer or congel¬ 
ation in winter. The glue gain* rather 
than loses m respect ot adhesive powers. 
It, however, retains 3 to <j per cent, uf 
Die salts employed, which, although 
they do not impair its quality, give it a 
dull appearance, like Durian glue. The 
salts can he dried by evaporation, and 
used over again, (i! Ton. Indust, Beige.) 

It appears from the observations of 
Schattonmann, a glue-maker, that fresh 
glue dries much more readily than glue 
that has been once or twice melted; 
and that dry glue steeped in cold water 
absorbs different quantities of water 
according to the quality of the glue; 
ftud the pioportiou of water so absorbed 
may be used as tost of the quality of 
the glue. 

It seems that fresh glue contains 
water of composition, or water more 
intimately united with the glue than 
water mixed with it m the process of 
melting, whit h admits of being readily 
disengaged by evaporation. The com¬ 
bined water of dry glue disappears in 
the course of successive meltings and 
solid ideations to which glue is sub¬ 
jected. Glue in thin plates i.s usually 
of better quality than thick ones, even 
when made with the same kind of gela¬ 
tine, because the thin plates admit of a 
mure complete drying than the thick. 
In applying Sehattcnmaim’s test, dry 
glue is immersed for 24 hours in water 
at the temperature of about 60° F. 
(1fi£° 0.). A jelly will thus lie formed, 
the qualities of which will fairly repre¬ 
sent those of the glue. For example : 
the finest ordinary glue, or that made 
from white bones, absorbs 12 times its 
weight of water in 24 hours, so that a 
plate weighing 3 gr. produces 39 gr. of 
fine elastic jelly. Glue from dark bones 
absorbs 9 time* its weight of water, and 
produces not quite so line a jelly. The 
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ordinary glue of Alsace or of Germany, j 
made from animal refuse, absorbs 5 
times its weight of water, producing a 
soft brown jelly, without elasticity and 
consistence, and falling to pieces when 
handled. The common glue of Bou¬ 
logne absorbs 3J times its weight of | 
water. 

Well-dried glue is much less hygro- 
mefcrio than badly-made glues or those 
made af inferior materials. The latter 
are liable to putrefaction. The water 
of composition sccnis to be injurious to 
the strength of glue, which increases in 
proportion to its dryness. 

Following are some observations of | 
tli g chemical characters of commercial 
glue not generally known. Analyses of 
two samples of white glue of the best 
grade yielded the following results:— 


' No. 1 extra Frozen. 
C”gluc. glue. 


Moisture (loss of weight! 
atiU2 u l<V) .... i 

1G'?0 .. 

, 10*28 

Gelatine, with a little \ 

Y9-8G .. 

. 80*42 

animal llbre and latsj 

Carbonate of lime ., .. 

1*42 .. 

, 1*33 

vSulpliate of Uwo .. 

0“11 

. 0*31 

Phosphate or magnesia 

0*35 

. 0*31 

Alkalirio salts .. .. 

0*17 .. 

, 0*12 

Silica, oxide of iron, flic. 

0 * 00 

. 0*08 

Oxide of zinc .. .. 

1*01 

. 1‘ 12 


Total .. 100*00 100*00 

Analyses of 10 more samples of frozen 
and sheet glue, of common grades and 
from dillercnt makers, showed the pro¬ 
portion of water contained in them to 
vary from 14 to 18 per cent., averaging 
17 per cent. And the proportion of 
ash or mineral matter varied from 3 to 
0 per cent., averaging rather less than 
4 per cent. Two of these samples con¬ 
tained about 1 per cent, of white zinc, 
and two of them contained sulphate of 
lime. Analyses of 2 samples of com¬ 
mercial gelatine averaged l(j£ per cent, 
of water, and 2*5(3 and 8*11 per cent, of 
ash respectively. There was no oxide 
of zinc or sulpliato of lime in these gela¬ 
tines. The presence of so much water 
was quite unexpected ; and as the quan¬ 
tity is nearly the same in. fresh and in 
seasoned specimens, it is nnL a make¬ 
weight, although steam is very freely 
used, in the rooms where glue is packed 


by the manufacturers. The carbonatu 
of lime comes from the quicklime used 
for cleaning and preserving the animal 
matter, or glue stock, while the sul¬ 
phate of lime is formed by the addition 
of small quantities of sulphuric acid 
duriug the process of manufacture, to 
neutralize the lime that is carried for¬ 
ward by the solutions of glue. The 
oxide of zinc is said to be added to pre¬ 
vent souring, or the acidity caused by 
decomposition, and it also improves the 
colour of the glue; but it is not gene¬ 
rally used, as these analyses indicate. 
The impure glues, or those containing 
the most mineral matter, became almost 
insoluble after they had been broken 
into small pieces and heated in a hot-air 
bath (copper oven) at 212° F. (100° C.) 
for 2 or 3 hours, until they cease to lose 
weight; they then soften and become 
dough-like, but do not dissolve when 
boiled in water for some time. The 
purer gelatines were not so much in¬ 
jured, anti one specimen, containing only 
2-5(3 per cent, of ash, was not materially 
affected by this thorough drying. The 
solid sheet glue, while drying in this 
way, tumefied and became very porous: 
the frozen glue did not alter in struc¬ 
ture. The conclusion drawn from these 
experiments was that the excess of lime 
combines with the gelatine, and perhaps 
with tha extraneous animal matters of 
the glue, at the high temperature, form¬ 
ing a compound like lime-soap, as the 
whole quantity of lime is retained in 
the insoluble portion left after boiling 
the dried glue in water. Such an ex¬ 
planation accounts for* the difference 
noticed in the effect of drying upon 
gelatine and common glue. 

In the selection of glue, the testing of 
it, so as to form some estimate of its 
adhesive qualities, is a matter of first 
importance. All glue in the cake is 
subject to be influenced by the raoistness 
or dryness of the atmosphere, becoming 
soft iu damp weather and crisp In dry 
weather, but different kinds are dif¬ 
ferently affected, and hence it is better 
to purchase in dry weather, as that 
which is then soft is not of as good 
quality as that which is crisp; and it 
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should be borne in mind also, when pur¬ 
chasing, that the most transparent is 
generally the best. It is always ad¬ 
visable, before purchasing, to submit to 
experiment a sample of the article 
offered. To do this, take a cake of glue, 
place it In a pan, and cover it with 
water; « hen, after some hours, if it be 
good glue, it will swell but not dis¬ 
solve, while, if bad, it will partly, if not 
wholly, dissolve iu the water. Another 
test is this: after being dissolved by 
means of heat, that glue is best which 
seems most cohesive, or which is capable 
of being drawn out into thin filaments 
or strings, and does not drop from the 
brush or glue-stick as water or oil 
would, but rather extends itself in 
threads as it falls from the brush or 
stick; and if the glue possesses the 
requisite properties, this will always be 
found to be the case. 

During the boiling of bones for the 
removal of the fat, a portion of the 
cartilage enters into solution in the 
water. At ordinary bone-boiling estab¬ 
lishments, the residual liquor, though 
containing more or less gelatine, is run 
off into the drains*, but in establish¬ 
ments where size is made, the gelatinous 
liquor obtained by the prolonged boiling 
is drawn off by a tap from the lower 
part of the boiler, and is subsequently 
boiled down to the required consistence, 
either in the same or in another similar 
boiler, from which it is usually drawn 
off into cases for sale. A modification 
of this plan consists in crushing the 
bones, treating them with steam at high 
pressure, adding a proportion (2 per 
cent.) of hydrochloric acid to the semi- 
gelatinous mass thus formed, and re¬ 
boiling. The fat separates and floats in 
the liquor, to be easily collected aiul 
purified by being treated first with 
boiling water and a very small quan¬ 
tity of caustic soda, next with animal 
charcoal, and finally filtered. 

The osseous cartilage may he re¬ 
moved from bones by suspending them 
in weak nitric or hydrochloric acid 
(1 part acid to 9 parts water) at 50° F. 
(10° C.) The acid causes an effer¬ 
vescence, by acting on the carbonate of 


lime, and dissolves out the whole of that 
and the other earthy constituents with¬ 
out affecting the cartilage, which, while 
retaining the form of the hone, soon 
becomes soft and translucent. It is 
then washed in 2 or 3 changes of cold 
water, to remove all traces of acidity. It 
shrinks and darkens on drying, becoming 
hard and strong, but somewhat brittle, 
and losing none of its transparency. It 
now forms gelatine. It has been pro¬ 
posed to obtain gelatine from bones, &t\, 
by means of benzine and other hydro¬ 
carbons. Sometimes it is found ad¬ 
visable to treat the material with lime 
before adding the hydrocarbon, but only 
rarely. After the bones have remained 
for a considerable time under the in¬ 
fluence of the hydrocarbon, the fatty 
matters are dissolved, and the pure 
gelatine is found at the bottom of the 
vessel. The 2 products are thus easily 
separated, in order to be treated in the 
usual way, and the hydrocarbons are 
recovered by evaporating with steam 
and condensing. 

German plan for preparing gelatine 
from bones:—The bones are exposed to 
the sun and air for about 6 weeks, and 
in dry weather are moistened several 
times daily with water. Quantities of 
10 to 15 cwt. are put into vats, and 
soaked with a solution of hydrochloric 
acid at 4° (? Beaume), which is drawn 
off when saturated, and replaced by a 
fresh solution, repeating till the hones 
are softened. These are washed in fresh 
water, and placed for 14 days in a solu¬ 
tion containing a small amount of lime, 
then taken out and thoroughly rewasheil 
in fresh water, and laid out upon large 
plates to dry in the air. The product 
at this stnge is raw gelatine. About 
300 lb. of this is laid in running water 
for 24 hours, which makes it soft and 
easily broken up; it is then left for 
several days exposed to the open air; 
after which it is put into an immense 
kettle with 40 gal. river water; a fire 
is made, and it is slowly cooked, the 
mixture being stirred every J hour, and 
4 oz. alum added, which helps to liberate 
the fatty particles, and thus materially 
to purify the gelatine. After cooking 
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for 8 to 18 hours, according io the state 
of the mass (which may be tested by 
filtering some through a linen cloth, 
from which it should come clear and free 
from all impurities), the whole is put 
into a vat containing 3 gal. fresh water 
acidulated with sulphuric acid. It is 
stirred, 2 qt. acetic acid arc added, and 
the mass is left to stand for 1 hour, whcu 
it is again filtered through linen clufch, 
and put into wooden vessels, where it 
gradually attains a solid state. Before 
becoming thoroughly hard, it is cut by 
machine into thin sheets, and laid out 
to dry in an airy and dry spot under an 
awuing. The very best brand of gela¬ 
tine is said to be made ill this way. 
Should it he desired to produce coloured 
gelatine, the following modification is 
needed;—On completion of the last fil¬ 
tration through linen cloth, a small 
quantity of gall is added, and then the 
required colouring matter. The most 
common colour is carmine, dissolved in 
aqua ammonite, and stirred into the 
mass. Aniline colours may also be used. 
The proportions are generally 1 oz. 
colouring matter to 4 lb. liquid gela¬ 
tine, the former being first thoroughly 
cleaned by repeated straining through 
linen cloth, then added to the diluted 
gelatine, and the whole well mixed 
while warm and poured out on largo 
frames or sheets of glass plaeed in a 
cool, dry, airy place. The sheets are 
taken off when diy, or just before, it 
they are to he stamped with patterns. 

In the method of manufacture known 
as Ilice’s, the hones are placed in dilute 
phosphoric acid, by which the earthy 
matters are dissolved and removed from 
the cartilage, which latter can be turned 
into gelatine by any ordinary process, 
The acid is recovered from the earthy 
matter for rc-uso in the following way:— 
About § or more of the solution of acid 
phosphate of lima is submitted to the 
action of sulphurous or sulphuric acid, 
which precipitates the liine as sulphite 
or sulphate, either being easily removed, 
and leaving the acid or acid phosphate 
(according to the amount of acid used) 
in an available condition for further use 
on fresh bones, By extracting the phos¬ 


phates originally held in the bone, this 
process yields an actual surplus of 
phosphoric acid, so that it is claimed 
that almost 50 per cent, can be gained 
on each treatment. The residues are 
used for manure. The cost of produc¬ 
tion is said to be greatly reduced by 
this plan. Phosphoric acid alone is found 
to be best; but it may also be used in con¬ 
junction with other acids, in such pro¬ 
portions that the mixture will dissolve 
and remove the earthy matters. 

Cox’s process for making “ sparkling ” 
gelatine is as follows:—The hide mill 
skin pieces (preferably the shoulders and 
cheeks of ox-hides) arc washed in water, 
chopped fine by machinery, and reduced 
to pulp in a mill; this pulp is pressed 
between rollers, mixed with water, and 
submitted to a heat of 150° to 212° 1»\ 
(l)5jV° to 100° C.), whereby the gelatine 
is extracted. To obtain a very pure 
quality, liquid gelatine is mixed with a 
small quantity of ox-blood at 1G0° to 
170° F. (71° to 77° C.), and further 
heated ; the albumen of the blood co¬ 
agulates and forms a scum, which can 
be removed when the heat is withdrawn, 
leaving the purer liquor to settle, ready 
for running into coolers to harden and 
dry. The evaporation is conducted in 
vacuo , to reduce the temperature and 
duration of the operation. 

Heuze obtains gelatine of good qua¬ 
lity from even inferior sources, such as 
the substances obtained during the manu¬ 
facture of neats-foot oil. The gelatine 
from this source is very dark, and home 
has only a limited sale at the low rate 
of about 2d. per lb. By digesting for 
3 hours at a pressure of 3 atmospheres, 
pouring off the resulting ammoniacal 
solution of gelatine, separating the 
supernatant oil, and evaporating, a black 
friable gelatine results. Attempts to 
bleach this by sulphurous acid, or a 
sulphite and hydrochloric acid, gave 
unsatisfactory results. If the digestion, 
however, be continued for only 1 hour, 
and the liquid be then run off, a second 
digestion for an hour following with 
fresh water, and after pouring off the 
second liquor, a third for another hour, 
a much better result is obtained, the 



GELATINE, GLUE, AND SIZE. 


307 


liquids resulting being almost perfectly 
decolorized by treatment with *t per 
cent, of charcoal mixture, consisting 
of 100 parts wood charcoal, 25 parts 
animal charcoal. The gelatine thus 
obtained can be used for food, as it has 
no smell, and has only a slight yellow 
tint when seen in large masses. ( [Ding - 
Ur's Poly tech. Jl .) 

Nelson’s gelatine is extracted by steam 
heat from hide pieces which have been 
submitted to the bleaching action of 
sulphurous acid. The strained and 
puriiied article is spread in a thin layer 
on a marble slab till it partially solidi¬ 
ties ; next it is cut up and washed to 
free it from all traces of the acid; again 
dissolved at the lowest possible tempera¬ 
ture ; and finally re-solidified and dried 
in thin sheets on nets. 

Bone gelatine differs materially from 
skin gelatine, while the product of one 
animal may not be the same as that 
from another. Some gelatines—the in¬ 
ferior ones—dissolve at a low tem¬ 
perature, and ofhers, again, set with 
extreme difficulty. It should be ob¬ 
served, says Dr. Eder, that good gelatine, 
when dissolved, not only colours water 
very slightly, but gives an almost 
colourless jelly. Dr. Eder suggests two 
practical ways of ascertaining the qua¬ 
lity of gelatine. The first is—although 
it may not hold good throughout—to see 
how imioh water the material is capable 
of absorbing, the more water taken up 
the better being the gelatine. To find 
out this, a piece of gelatine should be 
accurately weighed, and then permitted 
to soak for 2-4 hours in water at 59° F. 
(15° C.). The examination of a series 
of samples in this way will soon teach 
something about them. Another test is 
to find out the weight necessary to 
crush a gelatine jelly. Thus, if you 
have half-a-dozen samples to examine, 
solutions are in the first place prepared, 
5 grin, gelatine beiug dissolved in 45 cc. 
water. Half-a-dozen beakers or glass 
vessels of precisely the same diameter 
are obtained, and the solutions placed 
thereinto set, at a temperature of 59° F. 
(15° C.). All gelatines should set at 
tins temperature; if tlu*y do not, says 


Dr. Eder, they may be put on one side 
as unfit for photugraphic use. When 
set, there is lowered upon each jelly a 
little apparatus, consisting of a piece 
of tin shaped like a watch-glass, to the 
centre of which a wire ia attached, Tbc 
convex face touches the gelatine, and 
when it is weighted sufficiently it 
breaks through. At the upper end of 
the wire is a funnel, ami to weight the 
apparatus small shot is dropped into 
the funnel. The weight of the appa¬ 
ratus should of course be in all cases 
the same, and this equality is soon 
brought about by adding shot to make 
up weight. The jelly which proves to 
he the firmest may be regarded as the 
best gelatine. An arrangement for 
steadying the wiio is necessary, and 
this may be effected by covering the 
mouth of the beaker with a metallic 
plate having an orifice through which 
the wire passes. The moulded metal 
plate touching the gelatine need not be 
more than A in. in diameter, while such 
is the toughness of the gelatine in some 
cases that 3 lb. of shot arc occasionally 
necessary before the apparatus tears 
the film. The tougher tlie gelatine the 
better it is. The better kinds of gela¬ 
tine are all found to dissolve pretty 
well at the same tom pel attire, but in 
the case of gelatine of inferior quality 
this dissolves in water at a very low 
temperature. 

It is not at all necessary, remarks Dr. 
Ballard, that glue-works should be a 
nuisance tu the neighbourhoods in which 
they are situated. As respects the 
materials brought iuto the works : the 
moist materials, if not to be used imme¬ 
diately, should be at once placed in 
weak or old lime-pits or tanks, and in 
the event of an unexpected receipt of 
limed fleshings or pieces beyond the 
manufacturer’s requirements for some 
length of time, it would lie better (if 
tlie weather permits) to dry them off 
for future use than to leave them in 
loose heaps in the yard, especially in an 
open yard, and not under cover. At 
Turney’s, in Stourbridge, moist flesh¬ 
ings are carefully stacked for future 
use. Before stacking the pieces in the 
x *2 
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winter, they aro washed through a milk 
of lime ill a washing machine. They 
an* then stacked (about 100 tons in a 
heap) as closely as possible, so as to 
exclude the air. The stacking requires 
care. If any hollow places are left, the 
pieces become bad very soon. They are 
bint put in large heaps G or 8 ft. high, 
since their own weight presses them 
clown, and in a few days the heap 
becomes quite solid. If at any time the 
sides or top of the heap become tainted, 
a layer of about 6 in. has to be cut oil' 
and re-limed. The practice adopted by 
some manufacturers, of preserving their 
fleshings immersed in lime liquor in 
sunken pits, is more injurious. An 
excess of lime has to be guarded against, 
since it destroys both the glue and the 
grease. The pieces which have been in 
lime for a long time yield much less 
than those boiled while fresh. Properly 
stacked pieces may without injury be 
preserved throughout the winter, or 
even for 12 months. lievington, of 
Bermondsey, another very large manu¬ 
facturer, agrees with Turney, lie says 
that in the event of a glue manufacturer 
being from any cause overstocked with 
“ wet ” goods, and being unable to uso 
them fast enough, tliQ best method is, 
broadly, to dry them; but this course 
is often impracticable for several reasons, 
such as («) because, if the weather be 
bad for glue, it is at the same time bad 
for drying fleshings; (6) because of the 
want of proper appliances and space; 
and (o) because it depreciates tho valuo 
of the guuds, as when once dried they 
cannot be used for the same purposes as 
wet goods, c.<). for size-making. The 
method of drying being put out of the 
question, the next best thing is to stack 
them; and if this be done properly, 
they are but very little injured by keep¬ 
ing for several months, and are no 
nuisance whatever. The way to do 
this is to place on a well-drained spot a 
layer of the fleshings a few inches thick, 
the size of the proposed stack, and thea 
to throw over it a liberal supply of 
milk of lime, then put on another layer 
of fleshings, and treat it in the same 
way with milk of lime; and so on until 


all the goods aro stacked. All this 
would appear to he to the interest of 
the manufacturer, and would certainly 
oomlueo to the comfort of his neigh¬ 
bours. 

No good reason lias been assigned for 
the universal practice of permitting the 
vapours from the boiling pans to ditfuse 
into the atmosphere outside the sheds. 
There can be no more reason why this 
should lie than it should be permitted 
to occur in the works of soap-boilers, 
trotter-boilers, &c., where methods of 
proven ting the escape of olftmsivc va¬ 
pours from the works are iu use at 
some establishments. Two methods of 
dealing with them may bo suggested. 
One is tho partial enclosure of the sheds 
in which the pans are situated, with the 
use of a fan to draw oil’ the vapours 
from the interior of the building to a 
tall chimney-shaft j and the other is 
the fitting of tho pan witli a cover 
provided with such a hinged lid as shall 
permit of the workman stirring the 
contents and skimming off the fat; 
conjoined with a flue carrying the 
vapours into a fire so arranged as to 
produce a down-draught into the pan. 
Dr. Ballard observed during his visits 
to glue-works that the vapour from the 
ptius was least offensive when they were 
heated by steam, cither by jacketing 
the pans or by the use of open steam. 

Tho accumulation of ** scutch” in 
heaps in the glue-yard, and its retention 
there, is an instance of traditional trade 
slovenliness which ought at once to be 
put a stop to, There can bo no excuse 
whatever for the continuance of this 
source of nuisance at any works. The 
“ scutch ” ought either to be put at 
mice into hogsheads, and fastened down 
for removal; or, until it is removed in 
covered carts or barges, or in hogsheads, 
it should lio deposited neatly in an ap¬ 
propriate chamber nr shed, and not he 
allowed to remain even there above a 
day or two, especially in warm or muggy 
weather. In Freeman Wright’s works, 
one of the best conducted, a well-venti¬ 
lated shed, open on one side and pro¬ 
vided witli a raised platform, on which 
the scutch may he laid, and a screen to 
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liirlo it from view, is found to be better 
than a clused-in shed or chamber. The 
runt* and walls of such a shed, however, 
should be whitened outside for coolness 
in the summer-time, and be kept scru- 
puluiifily clean and limowliited inside. 
At Nickels, Joppa, Leeds, .uid at Clark 
and Thuckray’s, Newlay, Leeds, the 
“scutch ” is dealt with, immediately on 
its removal from the pans, for the ex¬ 
traction of the fat it contains, and the 
conversion of the u scutch M into a cake 
which is almost devoid of odour. While 
preventing annoyance to neighbours, 
the proprietors must find the process 
profitable. On its removal from the 
pans the “ scutch ” is thrown into a 
tank of water, and some sulphuric acid 
being added, free steam is admitted. 
The fat which rises is taken off, and the 
residue is put into coarse bags and sub¬ 
jected to pressure in a well-closed 
hydraulic press, into which more steam 
is thrown. The liquid matters pressed 
out run into a tank, where more fat 
rises and is collected. The cake is stored 
on the premises without giving offence, 
until it is convenient to have it removed. 
Such dry cake should be stored under 
cover. 

The general untidiness and superficial 
filthiness of glue-yards is only another 
instance of slovenliness showing the 
conservative power which attaches to 
ancient tradition. It need not be so, 
and in the interest of the manufacturer 
would be better not so. All parts of 
the premises should be firmly and evenly 
paved with appropriate materials, and 
duly sloped to good channelling, and 
well drained throughout. No litter of 
any kind is necessary, or should be per¬ 
mitted. The surface should be kept 
constantly swept up, and washed down 
with water from time to time. Every 
scrap of gelatinous glue should be 
gathered into proper receptacles for 
return to the pans. Leakages from 
channels and troughs should be imme¬ 
diately made good. The interior and 
edges of the pans, and everything 
about them, should be kept clean and 
free from deposits, and tidiness of work¬ 
ing be maintained, as it readily may be, 
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by due regulations lor the establishment. 
(Dr. Ballard.) 

(See also Glue, under Cements, pp. 
78-84; and Isinglass.) 

GLYCERINE.— Glycerine is one 
of the constituents of fixed oils and solid 
fits, and though discovered by bcheele 
over a century ago, it has only lately 
come into general use. Few things in 
the history of chemical industry are 
more wonderful than the cnoirouus de¬ 
velopment in the use of this substance, 
which a few years ago was thrown 
away as a waste product, but which now 
finds so many useful applications in the 
arts and sciences. The researches of 
Chevreul, which demonstrated the con¬ 
stitution of fats, showed that glycerine 
exists in nearly all neutral fats in a com¬ 
bined state, and small traces of it have 
lately been discovered imeombined in 
palm oil. It is formed, as Pasteur has 
shown, in the process of fermentation, 
lUO parts cane-sugar forming 3*5 parts 
glycerine. For practical purposes, how¬ 
ever, glycerine is always obtained from 
the bye-products of candle and, quite 
lately, of soap-factories. Cap worked 
out the first process for preparing it 
on a commercial scale from the waste 
liquor of saponification of tallow by 
lime in the first stage of stearic acid 
making. Early in 1834 Tilghman pro¬ 
duced it by pumping an emulsion of 2 
parts tallow and 1 part water through 
a coil of pipe heated to 612° F. (322° (J.), 
after which the emulsion separated into 
2 layers, the upper one of fatty acids, 
and the lower of glycerine and water. 
Several modifications of this were af¬ 
terwards patented, but the only one 
worked on a large scale was that of 
G. F. Wilson and G. Payne, dated July 
24th, 1854, under which enormous quan¬ 
tities of glycerine have been made by 
Price’s Candle Co. In this process, 
neutral fats are put into a still provided 
with a fine steam-worm, and a fractional 
condensing apparatus of large surface 
similar to that used in candle-making ; 
they are then heated to between 550° 
and 600° F. (288° to 315° C.), and plenty 
of superheated steam is injected; mixed 
vapours of fatty acids, glycerine, and 
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water are carried over to tiro condense, 
where the divisions nearest the still 
collect only fatty acids, while those 
farthest from it yield mixtures of fatty 
acids with glycerine and water in various 
stages of concentration. Glycerine so 
made can ho concentrated in a vacuum- 
pan. Caro must be taken that the tem¬ 
perature does not exceed G00° K. (,'115° 
C.) and that plenty of steam is present, 
else some of the glycerine is decomposed, 
and acrolein, a compound most irritating 
to the eyes, is formed— 

Glycerine = Water 4- Acrolein. 

C,H 8 <), = 211,0 + t’,U ( 0 

haw glycerine is also prepared from 
the water employed to wasli tha fatty 
acids after acidiiication of the neutral 
fats. The acid liquid is neutralized by 
carbonate of lime or of baryta, either 
of which may ho added until effervescence 
ceases; it is then concentrated to 28° 
B. in an open, shallow, cast-iron pan. 
Of late, however, glycerine has become 
sufficiently valuable to cause candle 
manufacturers to adopt that method of 
preparing fatty acids which gives them 
the greatest yield of glycerine from 
neutral fats. This process, called the 
autoclave, as patented by Jtlo Milly on 
Nov. 19, 1856, is now very extensively 
used for glycerine-making, botli on the 
continent of Europe and iu England, and 
is thus conducted:—About 1 ton of fat, 
usually mixed tallow and palm-oil, is 
heated with 2 per cent, lime and j the 
fat-volume of water, in an upright 
Papin’s digester, under 8 atmos. pressure 
for 4 hours. The whole is then blown 
out into a tank, and the “sweet water ’’ 
is run oft’. The lime-soap is decomposed 
in the usual way with sulphuric acid, 
and the resulting fatty acids arc either 
pressed or acidified and distilled for 
stearic acid. It is then concentrated in 
a modification of the “ Wetzel ” evapo¬ 
rating-pan (originally introduced for 
sugar-boiling), constructed by Chenail- 
lier, Paris. This evaporutaur universe!, 
as he terms it, which is very economical 
and effective, consists essentially of pairs 
of saucers sot edge to edge upon a hollow 
central revolving shaft, through which 1 
steam passes to tiro interior of the j 


saucers (the waste steam from a high- 
pressure engine will do); the lower 
edges of the saucers dip iu a jacketed 
truugh of the liquid to be evaporated, 
and when they are revolved, layers of 
this are brought up and speedily con¬ 
centrated on their surface. It may also 
he worked iu a vacuum. Evaporation 
is continued to 20° B., when the gly¬ 
cerine is of a brownish colour and 
known as “ raw,” in which state it is 
sold lor many purposes. At Price’s 
Candle Co.’s works, the further purifi¬ 
cation is conducted as follows:—The raw 
glycerine, sp. gr. 1-245 to 1-250, is 
heated in a jacketed pan with that kind 
of animal charcoal known ns ivory black, 
and is then distilled; this alternate 
treatment is repeated as often ns may 
be necessary. The distillation is per¬ 
formed with superheated steam in a 
copper still provided with copper frac¬ 
tional condensers, the still being also 
heated externally; the operation is per¬ 
formed at as low a temperature as is 
consistent with distillation, usually about 
440° f. (227° C.). Tho number of dis¬ 
tillations depends upon the quality of 
the raw glycerine and tho purity of the 
product demanded. Of tho 6 runs, 
Nos. 1, 2, and 3 usually give pure 
glycerine, while the dilute condonso- 
prndnets from Nos. 4, 5, and 6 are 
generally returned to tho still, though 
occasionally concentrated in an hapora- 
teur universe!, or in a vacuum-pan. Some 
stills hold ns much as 3 tons, but they 
are usually smaller, and in all eases the 
process is conducted very slowly. A 
form of still and condenser much used 
cn tho continent of Europe is outlined 
in Fig. 13. External heat and in¬ 
jected superheated steam are used to 
efteet distillation. Tho still A has an 
unusually large head B, and the goose¬ 
neck C is provided with a catch-box I), 
in case the still-contents should, as some¬ 
times happens, boil over ; the fractional 
condensers E are upright cylinders with 
longitudinal partitions F running nearly 
their whole length ; tho condensed pro¬ 
ducts run out through G into receptacles 
H. The whole apparatus is of iron, and 
usually made to distil J ton at a time; 
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in some cases the process is conducted 
continuously, with a properly-arranged 
feed. 

Enormous quantities of glyce¬ 
rine are run to waste in the 
spent Ires of the soaproaker. 

One of the earliest attempts to - 
extract it was a patent by H. r 
Reynolds, June lu, 1S58, for I 
concentrating the spent lyes, and j 
distilling oil’ the glycerine by l 
superheated steam between 380° V 
and 40u° F. (19fi£° to 204£° C.); 
the large quantity of sodium salte, 
especially sodium chloride, was 
found, however, to he an almost in¬ 
superable difficulty. On March 
31, 1879, a patent was taken 
out by 0. Thomas, TV. J. Fuller, and 
S. A. King, of Broad Plain Soap Works, 
Bristol, by which process the iii*st suc¬ 
cessful production of crude glycerine 
from spent soap-lyes was introduced 
into commerce, and several tons per 
week are now manufactured. The speci¬ 
fication states that they “ evaporate the 
spent or partially .‘■pent lyes until the 
boiling-point of the liquid rapidly rises, 
when nearly all the salts that can be 
thrown down by simple evaporation are 
deposited in the pan. The resulting 
liquor is chiefly composed of raw or im¬ 
pure glycerine. This we draw off into 
a second pan, and boil it with excels 
of fatty aeiJ, which, readily combining 
with some of the salts in solution, 
separates them from the liquor, and 
at the same time removes from it the 


ready at that time soapmakei '3 had 
begun to turn their attention to the 
more complete recovery of the glycerine 



contained in the spent lye-., and since 
then the subject lias been still further 
pursued. These lyes contain water, 
glycerine, common salt, sulphate of 
sodium, a small quantity of caustic 
soda and sodium caiInmate, and small 
amounts of albuminous, resinous, and 
soapy matters. To illustrate their 
general composition when concentrated 
to a certain degree (which is easily 
.attained in practice), Kingzett states 
the composition of a sample recently 
examined by him. It showed a specific 
gravity of 1*236, the gallon being made, 
up as follows :— 

Water . 7*53 lb. 

Glycerine. 2*0-1- lb, 

Salts. 2-78 lb. 


line crystals of salt formed during this 
operation. After this treatment, we 
skim off the saponified fatty matter, 
allow the liquid to cool, and filter it to 
remove the gelatinous, albuminous, and 
other impurities. The clear liquid may 
then be refined, distilled, or concentrated, 
as denired.” 

In his address to the first general 
meeting of the Society of Chemical 
Industry, the president called attention 
to the waste of glycerine in the soap 
trade, and pointed out that, in view of 
the growing demand for this substance 
for the manufacture of explosives, &c,, 
its then price was 120 L per ton. Al- 


Analyais of the salts as deposited from 


the Ives upon concentration:— 

Nad . 78-12 

NagSO,. 8*61 

Insoluble inorganic matter... 0*22 
Glycerine and organic matter 3*55 

Water .. 7*50 

Alkali (calculated entirely asl 9 ,0^ 
carbonate of sodium ./ 


100*61 

the excess over 100 being caused by 
calculating all the alkali present as 
Na 2 C0 3 , the fact being that some of it 
was in the caustic condition. 

A study of the various patents that 
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have been granted recently in connection 
with the recovery of glycerine is thus 
summarized by Kingzett 

Constant Victor Glolus (specification 
No. 681 of 1881) neutralizes soap lyes 
with hydrochloric acul, and evaporates 
the settled liquor till it registers 32° 11. 
Heated air is then blown through to 
remove the rest of the water, the salts 
deposited during both stages being 
fished out and treated in a turbine. The 
final product may be finished by drying 
ui vacuo. The crude glycerine thus 
obtained is said to contain but little 
salt, but the exact amount is not stated. 
It may be distilled in order to purify it. 
So far he fails to detect anything of an 
original character in this proceeding. 
Instead, however, of neutralizing the 
soap lyes with hydrochloric acid, the 
patentee may use carbonic anhydride, so 
that when evaporation has been carried 
to 25° IK, after further exposure to 
carbonic anhydride, bicarbonate of 
sodium (being only slightly soluble in 
a glycerine solution of salt) is precipi¬ 
tated upon cooling. Another mode of 
freeing his crude glycerine from salt 
consists in treating it with excess of 
hydrochloric acid of 22°. B., or in the 
form of gas. The solubility of the salt 
is said to be thus diminished, anrl in 
consequence more of it can be removed. 
The excess of hydrochloric acid is sub¬ 
sequently got nil of by a current of air, 
or by an excess of plumbic oxide. 

Bonno, Julie, and Darmstaedter (spe¬ 
cification No. 1502 of 1881) employ 
sulphate instead of chloride of sodium 
for salting out tho soap. They then 
neutralize the spent lyes with sulphuric 
acid, filter, evaporate, and thus get only 
sulphate of sodium separated. They 
say the sulphate is removed, more easily 
than the chloride, and hence the value 
of this method seems to turnon whether 
the increased case ol’ removing the salts 
more than atones for the increased cost 
of material for salting out, because the 
only comparable difficulty in removing 
the chloride is one of cost. 

George Payne (specification No,281G of 
1881) neutralizes the lyes with an acid, 
allows any, precipitate to aottle, and 


then adds a 10 per cent, (by weight) 
solution of tannin or tannic acid, until 
albuminous matter is no longer precipi¬ 
tated. The filtered liquor is concen¬ 
trated by heated air or superheated 
steam, or direct by live. He thus gets, 
he says, a crude solution of glycerine 
containing about 10 per jcent. salts, 
which may bo more easily refined than 
any other crude glycerine. In connec¬ 
tion with this patent, Kingzett regards 
it as pertinent to ash whether the excess 
of tannin introduced is not as objection¬ 
able as the matter thereby removed. 

0. Thomas and A. Domoier (specifica¬ 
tion No. 2402 of 1881) concentrate the 
lyes anrl add an excess of acid until there 
is present about 1 to Irjf per cent, free 
acid. This is to decompose any soap, 
eliminate resinous matters, and to so act 
on other matters that, when neutralized 
by alkali later on, they arc precipitated. 
After this neutralization ami settlement, 
the lyes nre further concentrated, and 
tho crudo glycerine is extracted with 
about 33 per cent, of coal-tar oil or 
petroleum, or bisulphide of carbon, or 
amylic alcohol, or ether, or other men¬ 
struum in which the glycerine is in¬ 
soluble, in ordor to remove any soluble 
matters which may be disagreeable to 
tho .smell or taste. Afier extraction, 
the glycoritiQ is subjected to hot air or 
steam in order to get rid of traces of the 
solvent employed, and may then be 
used for commercial purposes, or further 
purified by distillation. They also 
describe an apparatus designed tor the 
concentration of thin lyes, in which the 
liquor slowly descends a tower fitted 
with alternately-inclined shelves, and in 
which it encounters a current of hotair, 
much in the same manner as Leather 
proposed to make bleachiug-powdev, 
viz., by causing lime to encounter an 
ascending current of chlorine gas in its 
descent down n tower fitted with a con¬ 
tinuous spiral shelf. 

J. Wcineek (specification No. 1289 of 
1881) avoids the use of both chloride 
and sulphato of sodium in soapmnking 
as follows:—Ho exposes fats in a cylin¬ 
drical wrought-iron vessel, fitted with a 
stirring gear, and provided with a 
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jacket which is filled with hot water. 
At 113° F. (45° CL), the tallow (when 
that fat is used) melts, and then 20 
per cent, of a 2 per cent, solution of 
soap at the same temperature is added 
to the fats, stirring meanwhile. When 
the mass is perfectly emulsified, caustic 
lye of the same temperature is added. 
When, well mixed, the temperature is 
raised to about 194° F. (90° C), and the 
stirrer is kept at work until saponifica¬ 
tion is completed. After some hours, 
the spent lye is let off, and registers 5° 
to 10° B. Operating thus, he claims to 
utilize some chemical heat evolved in 
the action of the lye upon the emulsified 
fats, and by saponifying the fats in this 
globular state he says he saves fuel, 
time, labour, cost on plant, and, above all, 
obtains lyes free from any large amount 
of salts. But even in this process, assum¬ 
ing it works otherwise satisfactorily, it 
would appear that the alkaline lye must 
be neutralized with an acid before con¬ 
centration, otherwise the glycerine 
would suffer decomposition. Perhaps 
in such a case, however, carbonic anhy¬ 
dride could be profitably employed. 

The most curious specification is that 
(No. 2176 of 1881) of P. J. Baptiste 
bepoully and Ldon Bronx, of Paris. 
These gentlemen neutralize the spent 
lyes with any acid, filter, evaporate, 
remove the deposited salts, and heat the 
mother-liquor in contact with oleic acid 
or other fatty acids at a temperature 
of 338° to 347° F. (170° to 175° G.) In 
this way they reproduce fats which are 
washed, and subsequently decomposed by 
means of lime, or by superheated steam, 
with or without the aid of sulphuric acid. 
When lime is employed, the soap thus 
produced is afterwards decomposed by 
the agency of an acid; or, instead of 
using free fatty acids, the patentees 
employ neutral fats and oils in their 
process, thus giving rise to the formation 
of diacid and monacid glycerides. In 
brief, the whole of their proposals are 
based upon the well-known classical 
investigation of Berthelnt, but it is not 
easy to see in what precise manner ibey 
can be economically carried out in com¬ 
mercial practice. 


Reviewing these various specifications, 
the different processes described therein 
arc designed to effect the following ob¬ 
jects :— 

1. To remove or destroy albuminous 
and resinous matters, together with any 
residual soap contained in spent soap- 
lyes. 

2. To facilitate the removal of the 
salt, either by employing means to 
diminish the solubility of chloride of 
sodium, in cases where that substance 
is used, or to substitute for it another, 
which may be more readily and profit¬ 
ably removed. 

3. To economise the cost of concen¬ 
trating the purified lyes to that point at 
which the glycerine may be at once 
employed for certain purposes in its 
then crude condition, or still further 
purified by distillation. 

Kingzett very much questions whether 
the alkali utilized by the carbonic 
anhydride process would pay for the 
cost of the gas necessary to be employed, 
except, perhaps, in conjunction with 
Weiueck’s process; and he equally doubts 
whether the cost and trouble of increas¬ 
ing the insolubility of chloride of sodium 
iu glycerine liquors, by (he employment 
of hydrochloric acid, would even be 
balanced by the effect produced. Speak¬ 
ing generally, therefore, and after giving 
a considerable amount of practical atten¬ 
tion to this subject, the boapmaker who 
wishes to recover the glycerine from 
spent lyes cannot do better at present, 
it would appear to Kingzett, than pro¬ 
ceed to evaporate the water from the 
neutralized liquor in the most economi¬ 
cal manner available, with the dual 
object of getting rid, by deposition and 
crystallization, of as much salta as 
possible, and of preparing the crude 
glycerine for distillation, and surely he 
can do all this without the use or 
infringement of any patented process— 
indeed, it is being done on a large scale. 
But there is another way of dealing 
with the production of glycerine already 
known and practised, and which will, 
Kingzett feels sure, be much more 
widely adopted in the course of time. 
At present the soapmaker saponifies 
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neutral fata and oils with caustic lyo, 
and then, at an expensive rate, seeks to 
recover the glycerine left in the lees; 
hut, theoretically speaking, ho would be 
Letter advised to decompose the fats and 
oils, in the first place, in the maimer 
that is practised by the candlemaker, 
viz., by the agency of superheated 
steam, with or without the assistance of 
sulphuric acid or lime, using the fatty 
acids for saponification with alkali, and 
obtaining comparatively pure glycerine 
in this direct manner. The practical 
objection to this procedure is that the 
existing plant of soapmukers is not 
adapted to the process, and, moreover, 
they cannot produce such good-coloured 
soups from the fatty acids as result 
from the direct saponification of fats. 
Hub this is largely a sentimental objec¬ 
tion, the soap being really equal in 
quality, and, so far as the objection is 
sound, Kingzott is confident that at the 
right time it will be overcome. (JL 
Soo. C/iem. fuel) 

It may he remarked that Clolus’s 
process has been in. successful operation 
for some time at his works at Billan- 
court, near Paris, while additional 
works lmvc been erected at Marseilles, 
Ituncorn, and Glasgow. 

H. Fleming, of Kalk, near Cologne 
(German patent No. 13,053 of 1880), 
proposes* to subject the soap lyes to 
dialysis. In an article in the Seifen - 
fcibrioant , ho points out that 4 works in 
the town of Ncmvied alone run to waste 
about 1500 tons of lye per annum, 
which contain 75 tons of glycerine, 
worth about 7500/, Lyes contain be¬ 
tween ‘92 and 7*8 per cent, of glycerine. 
Before being able to recover the latter, 
it is necessary to remove the sodium 
chloride, which is best done by osmosis. 
The lyes are first evaporated by steam 
until the liquor contains at least 20 per 
cent, of glycerine. It is then neutralized 
with sulphuric acid. The quantity of 
the acid required varies much, as the 
liquors contain from 1-9 to 19*9 per cent, 
of sodium carbonate. Where soda ash 
has been used instead of sodium chloride 
for the purpose of salting out, as much 
as 31 percent, of alkali has been found in 


the lye after evaporation. It is advisable 
to use a slight excess of sulphuric acid, 
afterwards to lot the liquors stand to 
crystallize, and then to neutralize them 
with lime; after settling, they are further 
evaporated. They should now contain no 
less than 40 per cent, of glycerine, hut 
may contain as much as GG per cent. The 
specific gravity is about 1-28; the ashes 
about 13 to Ifi per cent. At this stage the 
cost of 1 lb. of glycerine is about Ijrf. 
The liquor is now ready for osmosis, by 
which process the ashes it contains are 
so far reduced that after further eva¬ 
poration it can he distilled either by 
itself or with crude glycerine from 
steiu'ino works. The loss on distilling 
is small, and the product pure enough 
for dynamite works. When evaporated 
to 1-20 specific gravity, and therefore 
free from water, it contains no sodium 
chloride. The lyes do not attack the 
parchment paper, as they contain no 
lime compounds, the paper having been 
found in good condition after 6 months’ 
usage. The patentee calculates the cost 
of 1 ib. of GO per cent, glycerine at 
The water of osmosis contains a consider¬ 
able quantify of glycerine. In one experi¬ 
ment, 1400 lb. of the water gave 23 lb. 
liquor, containing 10 11). glycerine, at a 
cost of about 2jd. per ib. This pro¬ 
duct, contaminated with salt, and there¬ 
fore not as pure ns that obtained in 
atcarinu works, was still found as pure 
as a common Dutch glycerine of 03 per 
cent, which cost Is. pur lb. Ill the paten¬ 
tee’s opinion, the proposal of using only 
fatty acids in sonpmaking, and of de¬ 
composing the fats for that purpose in 
an autoclave, promises but little success. 

In a subsequent patent, Fleming ob¬ 
viates the diffusion of the glycerine by 
replacing the ordinary parchment paper 
by a guttapercha membrane, which is 
proof against the passage of glycerine. 

O’Farrell evaporates the soap lyes to 
the saturation point of sodium chlo¬ 
ride, and uses it again to precipitate fresh 
soap. This is repeated till the lyo is 
very rich in glycerine. The solution is 
next evaporated till all the salt crys¬ 
tallizes out, and is thou distilled in 
vacuo, with a steam jet at about 392° Ft 
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(200° C.). The distillate is heated a 
second time with low surface-heat only, 
to separate the water as steam. 

Dr. Versmall, of New Charlton, sepa¬ 
rates a large percentage of the salts in 
soap lyes by simply boiling down the 
soap-lye and raking out the salts as they 
become insoluble ; he then allows the 
concentrated solution to cool, after 
which carbonic acid gas is passed 
through it until the whole of the car¬ 
bonate and caustic soda is converted 
into bicarbonate of soda, which is much 
less soluble m glycerine than either the 
carbonate of soda or the caustic soda, 
and may readily be removed by filtra¬ 
tion or other convenient means. The 
liquid from which the bicarbonate of 
soda has been removed is rich in gly¬ 
cerine, but it still retains sensible quan¬ 
tities of chloride of sodium and other 
salts, the presence of which may act 
injuriously in the subsequent applica¬ 
tion of the glycerine to certain pur¬ 
poses. These salts the patentee sepa¬ 
rates by submitting the liquid, either 
hot or cold, to the process of osmosis 
in an apparatus known as the tc osmn- 
gene,” such as is used in the separation 
of saline compounds from solutions of 
beet-root sugar ; by this process neiirly 
all the salts arc separated from the 
glycerine; but as the latter becomes 
diluted with water, it is concentrated 
by evaporation, when it will be ready 
for the market as crude glycerine. 
Instead of commencing the treatment 
by boiling down the lye, carbonic acid 
gas may be passed through the original 
soap-lye, or, if preferred, the use of 
carbonic acid gas may be dispensed with; 
but the patentee finds the most con¬ 
venient and economical way is to first 
reduce the bulk of the liquid by boiling 
down, so as to separate large quantities 
of the salts, and then to treat the liquid 
with carbonic acid; the subsequent treat¬ 
ment in the osmogene is essential in all 
cases. This osmogene is a modification 
of Graham’s dialyser, and consists of 40 
or more cells formed by sheets of parch¬ 
ment paper laid flat and connected at 
the edges all round, the space between 
each pair of sheets being fully J in. 


Each sheet U supported by a cross piece 
of wood and a network of string, and 
the whole affair is about 4 ft. long by 
3 ft. high. Water is sent through al¬ 
ternate spaces, and the substance from 
which the salts are to be extracted 
through the others, the water by osmosis 
carrying off the salts and leaving a 
small quantity of itself in the glycerine 
or other substance. 

F. IT. T. Allen's process is as follows: 
First, if necessary, he neutralizes the soap 
lye with any ordinary mineral acid, and 
agitates } after settling, he adds a solu¬ 
tion of alum, or solid chloride of lime 
(bleaching-powder), or crude pyrolig¬ 
neous acid, and stirs thoroughly; or 
evaporates to nearly salting point, 
before adding any of the substances 
named above, he allows the precipitate 
to fall, leaving a clear liquor, and after 
settling, draws off the clear upper 
liquor, and evaporates to concentration 
in pans (in which the heat is only, 
applied at the sides). Finally, he distils 
this liquor in a glycerine retoit, having 
a current of superheated steam within, 
and provided with an exit pipe at the 
bottom, which carries off the precipitated 
salt as it accumulates. 

J. P. Battershall, New York, heats 
the liquors with steam, neutralizes with 
sulphuric acid, and concentrates to T J 5 
their original bulk. A slight excess of 
acid is added, if necessary, to separate 
the resin and fat. Carbonate of lime is 
then added to again neutralize the 
liquor; the latter is cooled, and the 
liquor separated from the crystallized 
salts in a centrifugal machine. The 
liquid is then distilled to purify the 
glycerine from the residual salts. Al¬ 
cohols can be used instead of distillation, 
the precipitated salts (insoluble in al¬ 
cohol), filtered or fished out, and the 
glycerine and alcohol separated by dis¬ 
tillation, The crude glycerine can than 
be decolorized by filtering through 
bone-black. 

Although evaporation and distillation 
are the usual methods of purifying 
glycerine, the action of cold upon more 
or less dilute glycerine is sometimes 
employed in conjunction with them, 
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especially hy Snrg, at Vienna. When 
an aqueous solution of glycerine par¬ 
tially freezes, the frozen mass contains 
more water than the remaining liquid; 
hence some amount of concentration 
may he thus elli-etcd. The following 
table gives the freezing-points of such 
mixtures:— 


cannot be accurately determined at 
atmospheric pressure. According to 
Bolus, at 12-5 mm. pressure it Iiuils at 
3,10° i f . (170°'5 (J.), and at SO mm. at 
410° F. (210° C.); while Ucmingor 
gives 3.1.1° P. (1711° G.) as its boiling- 
point under 20 turn. 

It burns with a clear flame like oil, 


Glycerine, 
per cent. 

Sp. Gr. 

Freezes. 

Glycerine, 
per cent. 

Sp. Gr. 

Freezes. 


1-024 

- 1 ° c. 

GO 

1-150 

. 



_ 2° ■ 5 

70 

1-170 

( Below 
| - 35° a 


1-075 

- 6° 

80 

1-220 

40 

1-105 

- 17°-5 

90 

1-232 

50 

1-127 

- :n°-3 

04 

1-241 



Another authority gives:— 



|Hp.gV.' 

Rp.gr/ 

«p. gr. 

«P- 

Glycerine 

io° a, 

12° Ji. 

14° 11. 

ir.° a 

Melting-point 

0° c. 

ia°c\ 

1H° C. 

ai°G. 


In January 1867, some glycerine sent 
in tin cans from Germany to England 
froze into pea-sized octahedral crystals; 
these while melting had a constant 
temperature of 4,1° F. (7°-2 (J.), but 
would not freeze again oven when cooled 
to 0° P, (-18° (J.). According to 
Werner, commercial glycerine will 
freeze more readily if chlorine gas be 
passed into it. In purifying glycerine 
by cold, the whole mass is cooled to 
nearly 32° K. (0° O.), and sumo crystals 
of solid glycerine are added; almost 
the whole mass solidifies on agitation, 
ami a centrifugal is used to separate tile 
solid from the liquid parts. Treated in 
this way, glycerine at 28° B, yields crys¬ 
tals which, when melted, are 30°-8 B. 

Pure glycerine is a viscid, colourless, 
and transparent liquid, with an intensely 
aweet taste, soluble in water in all 
proportions, in alcohol, chloroform, and 
carbon bisulphide, but not in other ; its 
sp, gr. is 1-267; it solidifies at - 32° 
I 1 '. (- 40° G.) to an amorphous mass. 
When distilled, it decomposes, unless 
steam be present; hence its boiling-point 


if there he free access of air anil a high 
temperature for kindling it. 

Commercial glycerine is liable to 
contain various impurities, arising from 
its mode of preparation ; also certain 
adulterants, of which cane-sugar ami 
glucose are the chief. Glucose may be 
detected by the brown colour formed 
when the suspected glycerine is hoiled 
with caustic soda ; cane-sugar is shown 
by its deposition when the glycerine is 
agitated with chloroform, or, more 
certainly, by a polarising saccharimeter, 
since glycerine has no rotatory action 
on the plane of polarisation. I-eail is 
detected by sulphuretted hydrogen; 
lime, by the addition of alcohol anil 
sulphuric acid, a white precipitate of 
calcium sulphate being formed ; butyric 
nnd formic acids, by the characteristic 
smell of their ethers, produced by 
boiling the suspected glycerine with 
alcohol and strong sulphuric acid; 
oxalic acid by the addition of calcium 
chloride and ammonia; sodium chloride, 
by the addition of silver nitrate, 
which should givo no precipitate with 
puri) glycerine after 24 hours’ standing. 
A rough and ready test for impurities 
generally is to agitate the glycerine 
with an equal bnlk of chloroform, when 
they collect in the intermediate layer. 

Under the title of “ Adulteration of 
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Glycerine M F. Jean contributes an 
article to the Journal Je Pharmacia 
d'Al&tce-Lorraino, in which he considers 
not merely adulterations intentionally 
added, but impurities due to careless¬ 
ness in its manufacture or purification. 
Among them are oxide of lead, lime, 
and butyric acid. French perfumers 
and manufacturers of cosmetics test 
their glycerine with nitrate of silver. 
If no turbidity or change of colour takes 
place in 2d hours, it is considered good. 
The chloroform test for glycerine con¬ 
sists in mixing equal volumes of chloro¬ 
form and glycerine, shaking thoroughly, 
and then letting them stand. The upper 
stratum is pure glycerine, while the 
lower one is chloroform containing all the 
impurities, If there were no impurities in 
the glycerine, the chloroform remains 
unchanged, otherwise there will be a 
turbid layer just beneath the glycerine. 
Ou adding a few drops of dilute sul¬ 
phuric acid to a mixture of equal parts 
of glycerine and distilled water, and 
then a little alcohol, the presence of 
lime or lead will be shown by a white 
precipitate. The latter is reorganised 
by sulphydric acid, which turns the 
precipitate black. Butyric acid is 
detected by mixing the glycerine with 
absolute alcohol and sulphuric acid of 
66° B. On gently heating the mixture, 
the butyric ether is easily recognised 
by its agreeable odour. Formic and 
oxalic acids are also found in glycerine, 
impurities which are of special import¬ 
ance to pharmacists. They are detected 
as follows ;—Equal volumes of glycerine 
and sulphuric acid, sp. gr. 1*83, are 
mixed together. Pure glycerine does 
not give off any carbonic oxide gas, but 
if either of the acids mentioned is 
present, an evolution of that gas will 
be observed. To decide whether both 
acids are present, and if not which 
one, some alcohol of 40° B. and one 
drop of sulphuric acid arc added, and 
then gently heated. Formic acid (used 
in making essence of peaches) will be 
recognised at once by its characteristic 
odour, and proves the presence of formic 
acid. To another sample of the gly¬ 
cerine add a little solution of chloride 


of calcium (free from carbonate), when 
it will give a precipitate of oxalate of 
lime, if oxalic acid is present. Sugar, 
glucose, dextrine, and gum are often 
used as intentional adulterations of 
glycerine, and are tested for as follows: 
The glycerine is mixed with 150 or 200 
drops distilled water, and ^ gr. molyb¬ 
date of ammonia is added, and one drop 
of pure nitric acid. It is boiled about 
30 seconds. Jf sugar or dextrine is 
present, the mixture will be blue. Gly¬ 
cerine adulterated with loaf sugar or 
syrup acquires a brownish black colour 
when boiled with sulphuric acid. Glu¬ 
cose is detected by boiling it with 
caustic soda, which turns it brown. 
If detected qualitatively, the quantity 
may be estimated by the following 
method; 5 grm. glycerine are weighed 
out and mixed with 5 cc. distilled water. 
It is boiled in a little flask, with 
Barresvil’s alkaline solution of tartrate 
of copper. The suboxide of copper is 
precipitated, and the precipitate is 
dissolved again in hydrochloric acid. 
An excess of ammonia is added, and it 
is poured into a vessel containing an 
excess of nitrate of silver. A precipitate 
of metallic silver is formed and filtered 
out. It is washed with warm water 
and ammonia, calcined at a red heat, 
and weighed; 109’(5 parts metallic 
silver represent 100 of glucose. If 
cane sugar or dextrine is found, it is 
boiled for 4 hour with acidified water to 
convert these substances into glucose. 
If none of these impurities is present, 
the amount of water is found by Vogel’s 
well-known method. 

Dr. Odling mentions the curious fact 
that hydrocyanic (prussic) acid is an 
excellent test for the purity of glycerine, 
the slightest admixture of any foreign 
substance causing the glycerine to turn 
yellow in a short time if a little hydro¬ 
cyanic acid be stirred into the liquid. 

According to Klever, 100 parts gly¬ 
cerine will dissolve; 

Parts. 

Acid arsenious.20 ‘ GO 

„ arsenic .20*00 

„ benzoic .. .. 10to20'Q0 

„ boracic .10*00 
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Acid oxalic.. .. 15'00 

,, tannic .. 50'00 

Alum. 40 • 00 

Ammonia carbonate 20'00 

„ muriate 20 • 00 

Antimony tartrate 5'50 

Atropine . 3 ■ 00 

„ sulphate .33'00 

Barium chloride .10'00 

Borax.GO • 00 

Brucine . 2'25 

Cinchona. O'50 

„ sulphate . O'VO 

Copper acetate.10'00 

,, sulphate.30'00 

Iron lactate .16'00 

„ sulphate .25'00 

Iodine. 1'90 

Lead acetate .20'00 

Mercury bichloride. 7'50 

„ bicyanidu .27'00 

„ arseniato .50'00 

Potash ohlnratc. 3'50 

„ anil iron tartrate .. .. 8'00 

Potassium bromide.25-00 

„ cyanide .32'00 

„ iodide .40'00 

Morphine. O'45 

„ acetate .20'00' 

,, muriate .20 - 00 

Soda arseniate *.50-00 

„ bicarbonate . 8'00 

„ carbonate.98-00 

Piiesphorus. O'20 

Sulphur .O'10 

Strychnine.4'00 

„ nitrate . O'25 

„ sulphate.22'40 

Veratrino. I'OO 

Zinc chloride .50'00 


Sulphate of quinine dissolves in 10 parts 
glycerine when hot, but when cold 
separates in clots, which, when triturated 
with the supernatant liquid, gives it 
the consistence of a curate, very useful 
for frictions and embrocations. Warm 
glycerine (50 parts) will hold in solu¬ 
tion when cold 1 of salicylic acid; 300 
parts water may be added without 
causing precipitation. 

Glycerine is daily becoming of greater 
importance to the textile manufacturer. 
As a lubricant of machinery it is invalu¬ 
able, and in many instances preferable to 
oil or greases, especially where such 
machinery is exposed to the action of the 
air or great alterations of temperature; 
it neither thickens, freezes, nor gets 
rancid, thus keeping the rubbing parts 
constantly lubricated, which cannot be 
done by substances which desiccate, and 
retain the dust (lying about in the air, 
thus clogging the bearings. For lubri¬ 
cating purposes, the pure glycerine may 
be mixed with half its quantity of olive 
oil. Glycerine does not attack metals 
like many oils which have been treated 
with iiuids, 

Glycerine is not of inferior importance 
in weaving; by its use the size will 
never tend to smell badly, and a hand- 
loom weaver may work at all times, 
cither with an open window or with a 
large lire in his room; his yarn will 
always bo in a good condition, ancl not 
become brittle, nor will olotli sized with 
a compound containing glycerine ever 
mildew or rot; ami the following 
mixture is therefore recommended for this 
•sizo, viz., 10 lb. farina, 24 lb. glycerine 
of 28° B., 2 lb. sulphate of alumina, and 


„ iodide.. .. 40'00 

,, sulphate .55'00 

Glycerine is particularly valuable as a 
solvent for gum-arabic, ns also in paste. 
Glue, by continued digestion, is soluble 
in glycerine, gelatinising on cooling. 
Glycerine dissolves aniline violet, ali¬ 
zarins, and alcoholic madder extract. A 
solution of aniline colour in glycerine is 


6 qt. water. 

Glycerine is not only a good solvent 
for aniline colours, but it tends likewise 
to preserve for a long time the compo¬ 
sitions of albumen, of casein, and solu¬ 
tions of gum used in finishing; it keeps 
them in a liquid state, and prevents 
them from putrefying through its anti¬ 
septic qualities. 


often used for stamping with rubber It is also of great use for printing 
band stamps. Glycerine is employed to woollen or worsted goods, because the 
extract the perfume from flowers, and colours printed with it are thus, before 
the aromatic principle of red poppers, the steaming, kept in a humid state, while 
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in cotton printing it accelerates and 
favours the oxidization of the mordants 
before the dyeing. In general, for 
finishing colours and mordants, 8 oz. 
suffice ibr I gab For dyeing, printing, 
and finishing, it is not necessary that 
the glycerine be perfectly white, for 
when of a pale yellow it will give the 
same results, while its price will be 
much lower. Only for very delicate 
colours, such as ultramarine and others, 
it is advisable to take purified glycerine. 
Glycerine of 26° to 2S° B. suffices, when 
exempt from acid or alkali— i.e. when it 
turns litmus paper neither red nor bine j 
glycerine of 30° is seldom used. It must 
not contain any lime, if it is to be used 
for colours. To test it for this, a little 
of the suspected glycerine should be 
poured into a test-tuhe, then mixed with 
half its quantity of water, and a few 
drops of a solution of oxalic acid is 
added. If the solution contains lime, it 
is clearly shown by the white precipi¬ 
tate which will deposit after a little 
rest. 

Glycerine is sometimes adulterated 
with giape sugar, common syrup, or 
similar substances, especially when it has 
not been purified, and is still of a 
brownish colour ; it loses in such a case 
a good deal of its aroma, but retains its 
moderate degree of fluidity, and the 
buyer is easily deceived. 

In Dresden, glycerine is generally used 
in place of water in gas-meters; after it 
has been so used for some years it 
becomes foul and requires purification. 
The fluid is first heated fur 12 hours to 
122° to 146° F. (f>0° to G0°C\), and next 
to 2GG° to 302° F. (130° to 150° C.), in 
order to eliminate water, aimuoniacal 
compounds, and other volatile impurities; 
the glycerine is next filtered over granu¬ 
lated animal charcoal. Some 300 to-K)0 
cwt. of glycerine are annually purified 
in this manner at Dresden. It is said 
that the cloudiness produced on gins* by 
water in a vaporous state (dew, breath, 
steam), may be prevented by wiping 
the surface with a rag moistened with 
glycerine. Glycerine coloured with ani¬ 
line lias been used iu barometer tubes at 


GrtJT.— u Gut-spinning”is the twist¬ 
ing of prepared gut into cord of various 
diameter for various purposes— i.e. fori 
ordinary catgut, for use in machinery, 
and for fiddle-strings. Hence in d'"or 
ferent establishments articles of rco.il 
ferent fineness and coarseness nrefc the 
pared, from the most delicate Jshoidd 
string to a thick catgut cable, trough 
times all these varieties are madei boxes 
same establishment. The first r pro- 
tion, however, in every instance i from 
“ gut-scraping.” For sausage-skinea the 
manipulation of the gut ceases he:l servo 
Thu gut used for the above pur offcji- 
is the small intestine of sheep an to the 
It is said that the sheep’s smalhovereil 
tine measures 25 to 30 yd., .incapable 
ling’s about 20 yd. The guts are meat 
1 tided from butchers, and in some esil- 
blishments they are received from the 
country, or, packed with salt iu barrels, 
from Ireland. In some establishments 
dried guts previously scraped are re¬ 
ceived from abroad for further manipu¬ 
lation. For fine purposes, such ns the 
making of fiddle-strings, only the best 
and freshest guts from the butcher can 
be used; but for coarser purposes, their 
tcondition as to freshness is less mate¬ 
rial, and sometimes they arrive at the 
works in au offensive condition. The 
scraping is more easily effected when 
the gut is not quite fresh. 

The first operation in gut-scraping is 
to get rid of the contents of the gut. 
For this purpose, it is thrown into a 
tub of water, by which a man sits, and 
p^ses the gut between his fiugers into 
another tub of water, pressing the con¬ 
tents along the cavity as he proceeds. 
In gome works, water from a tap over 
which an end of the gut is slipped is 
run through the gut. This is repeated 
several times until the gut is quite 
clean. In one ease the guts are then 
placed in brine for- S or 10 days, and 
then for 3 or 4 days in cold water. 

The process of scraping is, in the 
larger establishments, performed by 
women. A bench or table is provided, 
at which a woman sits and scrapes the 
gut with a wedge-shaped piece of wood 
as she passes it along the table before 
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her. In some places the hack of a 
knife is used for this purpose. By tins 
nrocess all the interior softer parts are 
j\ i ‘inched anil pass along the gut to the 
Anh'j where they are discharged, the 
„foneum of the gut, ami probably a 
Antin of the muscular layer, being alone 
Atropii If B again thrown into water. 

„ ! further treatment depends upon 
Bariurse to which the scraped gut is to 
Borax iplied. When it is to bo used for 
Brucirgo-skins, tho scraped guts are 
Cinchov packed in barrels with salt. 

„ is arc intended for making catgut 
Copper le-strings are treated further. 

,, oine establishments, scraped guts 
Iron laded for exportation. They arc 
„ schoil over frames, dried in a cham- 
[oilir artificially heated, and then tied up 
Tu bundles. When dried guts are re¬ 
ceived, they arc soaked in water to 
prepare them for spinning. 

For making ordinary catgut, no 
further preparation ia needed than 
sowing together lengths of scraped gut 
with a needle and thread. They then 
go to bo spun by means of an ordinary 
spinning-wheal. The number of strands 
of gut spun into a cord varies with the 
thickness af catgut required. Catgut 
J in. thick will have as many as 700 
strands of gut in it. When a length of 
catgut has been spun, it is dried by 
stretching it over pegs and exposing it 
(protected in some way from the wea¬ 
ther) in the open air. licfuro drying, 
however, it ia customary to bleach it by 
stretching it upon a framu and putting 
it for about, 3 (lays into a chamber 
where it is exposed to the action of the 
fumes of burning sulphur. 

The preparation of fiddle-strings is a 
very delicate operation, and for tho 
finest violin strings requires the utmost 
care. Tho best scraped guts alone are 
used, and such as have any flaw in them 
arc rejected. Each gut is treated sepa¬ 
rately. Jt is put into a clean earthen¬ 
ware pan containing a weak alkaline 
solution, and this solution is changed 
(a fresh pan being used each time) twice 
a day for 7 or 8 days, and each time 
the gut is transferred it. is stripped 
through a ring formed by bending a 


strip of copper, or through a perforated 
brass thimble, tho thumb being pressed 
upon the. gut as it is passed through. 
After tins treatment it is ready for 
spinning. The first strings of violins 
arc made by twisting together 3, or 
better 4, such prepared guts. (Dr Bal¬ 
lard.) 

The external membrane removed in 
tho scraping process is called filandre by 
the French, and is employed for the 
cords of battledores and rackets, as well 
as for sewing together the ends of intes¬ 
tines. The alkaline solution for treating 
the fiddle-string gut is commonly made 
of 4 oz. caustic potash and 4 oz. car¬ 
bonate of potash in 3 to 4 gal. water. 
Tho so-called “ bleaching ” with sulphur 
fumes is intended rather as a preven¬ 
tive of putrefaction, Thu twisted and 
smoothed cords are often finally dried 
fur an hour in a room heated to 180° to 
200° F. (82° to 93° C,). Hatters’ cords, 
fur bowstrings used in one of the stages 
of l'elt-hat malting, are made from the 
longest and largest sheep-gut, 4 to 12 
strands being used, and the ordinary 
length being 12 ft. In France very 
strong cord is prepared from the intes¬ 
tines of horses, asses, and mules. The 
scraped gut is divided into 4 equal 
parts by drawing it over a fixed knob 
with 4 sharp edges ; 4 to 8 of these 
strips nro tied at tho end with pack¬ 
thread, twisted together, and polished 
with dog-skin. This cord is used as a 
substitute for leather belting on light 
machinery. About three-fourths of all 
the gut used in Europe is said to come 
from Italy. Tile superiority of the 
Italian article is ascribed to the leanness 
of tho sheep, so that probably emaciated 
carcases yield the host strings. (Spons’ 
J'Jnri/dtjptalia.) 

Tho putrefactive odours attending 
this business are a frequent cause of 
complaint. In no case did Dr. Ballard 
find a deodorant applied to such raw 
gut ns comes in an offensive condition, 
nor to such as had been left to soak 
until offensive, for the convenience of 
ready scraping, nor even to the offensive 
refuse of the process, for the purpose of 
destroying their had odour, But that 
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the use of a, chemical agent for the pre¬ 
vention of putrefaction in the fresh guts 
is admissible, and even, successfully 
practised in some eatablUnnonts in 
France, is shown by the following trans¬ 
lated abstract from De Freycinet’s re¬ 
port on trade sanitation:— 

<k The cleansing or separation of the 
peritoneal membrane, a portion only of 
which has been removed by the “ un- 
greasing” at the slaiighter-hou-e, is 
ordinarily ]performed at the conclusion 
of a putrid fermentation that constitutes 
one of the most repulsive details of this 
industry. This maceration, whose du¬ 
ration varies fmm 8 days to a month, 
according to the season, is intended to 
partly decompose the mucus and render 
it less adherent, so that the workmen 
may he able to detach it without risk of 
injtiling the quality of the gut. Some 
manufacturers are commencing to adopt 
Labarraqiie’s process, consisting in im¬ 
mersing the intestines in a solution of 
sodium chloride, which hinders all 
putrid fermentation. A few hours then 
suffice for tfcpi retting or maceration »»f 
the gut.” Tie adds that at one works 
the L'onseil dTIygiene publique ordered 
the use of “sodium chloride at 12° to 
18° B.,in the proportion of about lij lb. 
in 2 or 3 buckets of water per vat con¬ 
taining the guts of jU oxen.” 

At CouIson’s sausage factory at Cam¬ 
bridge, Dr. Ballard found it was the 
practice to immerse the fresh guts for 
a few days before scraping them in a 
weak solution of chloralum; this treat¬ 
ment avoids noxious odours, does not 
injure the gut, and does not in any way 
interfere with the scraping. Dr. Ballard 
lays down the following rules as essen¬ 
tial for carrying on this trade without 
creating a nuisance : —(1) A building 
specially erected or carefully adapted 
'to the peculiarities of the trade, suffi¬ 
ciently spacious, and situated as far as 
practicable in a locality not closely built 
in. The chamber where any of the 
more offensive parts of the trade are 
conducted should have no direct com¬ 
munication with other rooms. It should 
be lighted either from the sides or roof 
with windows incapable of being opened, 


and ventilation should be provided for 
independently. It appears to him that 
the best mode of managing this would 
be to arrange fur the drawing off of the 
foul air of the chamber continuously, 
and conducting it through a fire, or 
first through a screen of wood charcoal 
and then through a fire, and that the 
air for the supply of the room should 
be drawn from the outside through 
screens, or properly arranged boxes 
containing wuod charcoal, duly pro¬ 
tected from wet and damp, and from 
time to time renewed, which, when the 
room was shut up at night would servo 
to arrest the passage outwards of offen¬ 
sive efiluvia. The inner walls, to the 
height of about 0 ft., should be covered 
with some impervious material capable 
of being washed, such as smooth cement 
or sheet zinc. (2) The floor should he 
paved with an impervious pacing, pre¬ 
ferably joint loss, and it should lie pro¬ 
perly sloped to a duly trapped chain 
gully. (J) There should he’ an unre¬ 
stricted supply of water. (4) Scrupu¬ 
lous cleanliness should he observed in 
the conduct of the business. The iloor 
should be kept constantly sprinkled 
with some deodorant solution, such as 
of carbolic acid or chloride of lime ; no 
unnecessary litter should he allowed, 
and any that may be made should be 
frequently swept up, and, together with 
refuse matters aud scrapings, should bo 
deposited, with the addition of a deo¬ 
dorant, in appropriate vessels made of 
some impervious material, such as gal¬ 
vanised iron, and covered with covers 
of like material when not required to 
he open for use. At the close of each 
day’s work, the floor and walls, to the 
height of the impervious portion, should 
be washed down with water containing 
some deodorant, and all tubs, tables, 
benches, and utensils that have been in 
use should be similarly cleansed. The 
inner walls and ceilings should he 
periodically lime-whited. (5) All un- 
dried gut brought upon the premises 
should be brought in closed impervious 
vessels, which should not be opened 
except in the chamber where they are 
to be manipulated, and all refuse mat- 
Y 
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ters should be removal from the pre¬ 
mises daily in the closed vessels in 
which they are deposited. Any gut 
which arrives in an offensive condition 
should at once he placed in a deodorant 
solution; and some antiseptic solution 
should (as appears to be practicable) lie 
used for the soaking even of fresh guts 
on their first arrival. (0) Great care 
should be taken in dealing with the 
refuse matters after removal from the 
promises. If deposited anywhere upon 
land, the matters should at once be 
covered over with a layer of fresh earth. 
At Caine, where the nuisance from the 
deposit of refuse in farm premises was 
at one time intolerable at a distance of 
several hundred yards, the nuisance has, 
without altering the position of the 
deposit, been obviated, A wall of straw 
litter is made, enclosing a space within 
which the refuse is thrown, and the 
offensive matter is immediately covered 
up with dry earth and ashes: this 
building up of the wall and deposit of 
refuse aud earth is continued until a 
sufficient mound is raised. When it 
becomes necessary to remove this ns 
manure, it is removed inoffensively. 
Such a stack as this should, however, 
be protected from the vain. 

Silkworm Gut.—This substance, 
also called Florence gut, or simply 
Florence, is the line strong fibre univer¬ 
sally employed by anglers for attaching 
their hooks. Ils preparation is thus 
described by JIvs. Whitby;— There 
arc some silkworms which come to 
maturity, turn yellow, but not clear, 
yel show no disposition to rise on the 
mamdlo. The person in clinrgo should 
walk round the laboratory once every 
morning and evening, and collect all 
such fat, heavy, opaque-looking crea¬ 
tures, and put them into a basin of half 
vinegar, half water ; here they should 
he left 12 hours, mul treated Unis:— 
A board should lie prepared, .'10 in. by G, 
with a row of pegs at cacti end, anil 
notches all round the edges. Two in¬ 
testinal canals run through the length 
of the silkworm ; those should lie sepa¬ 
rated from the head of the insect while 
in the vinegar and water, and the 


threads, one by one, drawn out rapidly 
to their full extent, aud fixed at full 
stretch on the board, by means of the 
pegs and notches. Expedition is to he 
observed, as the air soon hardens the 
strings; they must on no account he 
passed through the finger and thumb 
as they are of no value if flat. The 
yellow mucilage which clings to the 
strings is removed afterwards by beincr 
boiled in snap and water. When the 
Florence (for the time being) is drawn 
out, tlie board should be placed in the 
sun to dry. To clean the gut, take a 
hit of soap the size of a nutmeg, and 
lioii it in a gallon of water. When the 
soap is dissolvod, put the Florence into 
it, aud boil for 10 minutes; take it out, 
and pass it through cotton, to remove 
what may remain of the yellow matter, 
but pass it so lightly that the gut, 
which becomes soft by boiling, may not 
bo flattened. When again stretched and 
dried on the board, it becomes clear and 
strong. Experience alone enn bring this 
to perfection, hut it is worth the trial 
with silkworms which will not spin, and 
which would therefore bo lost; and, if 
well made, Florence should sell for %d, 
or hi. the string, according to its 
length, strength, voundness, and clear¬ 
ness.’' Them is room for experiment on 
other plant-eating caterpillars with a 
view to utilising them in this way. 

HYDROGEN PEROXIDE.- 
Schiluboin showed that the active prin¬ 
ciple of grass bleaching is ozonised 
oxygon, but tlminvestigations orScinine, 
Ilouzeau, and Goppclsrodor prove that 
ozone is not formed in the air during 
the bleaching process; moreover, all 
reactions hitherto attributed to ozone 
are duo to hydrogen peroxide. Al¬ 
though grass bleaching is effective, it is 
very slow, involving much time and 
expense. It is therefore of groat im¬ 
portance to use a more economical pro¬ 
cess. All chemical substances hither¬ 
to used as substitutes for atmospheric 
oxygen injure the vegetable tisBue to be 
bloodied, some more tlinu others. Hy¬ 
drogen peroxide, however, is perfectly 
inactive in this respect. It has found 
many applications in the arts. In 1870 
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it was brought into commerce as a 
bleach for hair, under the name of 
tl golden hair water,” and simultaneous¬ 
ly attention was drawn to its medicinal 
properties. The difficulty of preparing 
it on a large scale has hindered its 
general utility. Gradually, however, 
this has been overcome, and hydrogen 
peroxide is at the present time a com¬ 
mercial product easily obtainable and 
at reasonable prices. It is uaed on a 
large scale for bleaching substances of 
animal origin. To effect this, all fat 
and adhering impurities must be re¬ 
moved. The bleaching liquid is neu¬ 
tralised with ammonia, and during the 
operation all light should be excluded, 
aiul the temperature not raised above 
77° F. (25° C\). The bleaching of hair 
is effected by digesting in ammonium 
carbonate, washing, soaping, and again 
immersing in solution of ammonium 
carbonate to remove all fat. The hair 
is steeped in a bath of hydrogen peroxide 
neutralised with ammonia. As a bleach 
for feathers, hj'drogen peroxide is said 
to supersede all other substances. This 
applies also to the bleaching of silk. 
It has further been used with great 
advantage for bleaching ivory and bone. 
All fatty substances must first be re¬ 
moved. As to the application of hy¬ 
drogen peroxide in medicine, it is 
maintained that all fermentation due to 
an organised ferment is immediately 
and definitely arrested by hydrogen 
peroxide, the ferment is killed, and 
even after the removal of the hydrogen 
peroxide by one of the substances which 
destroy it most rapidly, the ferment¬ 
ation does not recommence. Brewers* 
yeast is in this manner killed instantly, 
although it possesses itself the property 
of decomposing hydrogen peroxide. 
Specimens of wine, urine, and milk, 
each containing a few drops of hydrogen 
peroxide, have been exposed for several 
months in open vessels without exhibit¬ 
ing the least sign of alteration, while 
other specimens of the same identical 
liquid, without the addition of hydrogen 
peroxide, placed beside them, were in a 
state of complete decomposition. Sol¬ 
uble ferments do not seem to be ailected 


by hydrogen peroxide, as saliva, diastase, 
the gastric and pancreatic fluids con¬ 
tinue to act in solutions containing it. 
For surgical application as an antiseptic 
dressing, in injections, vaporizations, 
and internally, it may well replace 
carbolicacid preparations; but for such 
purposes it must bo entirely neutral, 
whereas that ordinarily in commerce 
frequently contains a notable quantity 
of sulphuric acid. As a disinfectant, 
hydrogen peroxide has the advautage of 
being free from odour, giving up oxy¬ 
gen, leaving pure water as a residue, 
aud having no injurious action ou the 
organism. Sauer has used it in den¬ 
tistry for bleaching discoloured and 
carious teeth. 

Hydrogen peroxide may be prepared 
(1) by the action of dilute hydrochloric 
acid on barium dioxide, thus— 

BaO a +2 HCl=H,0 2 +EaCl 3 ; 
or (2) by passing a current of carbonic 
acid through water, and gradually add¬ 
ing barium dioxide in very small 
quantities, thus— 

BaOo +COn -f HoO = H s O c -h BaC0 3 ; 
or (3), which is the* most generally 
adopted, by decomposing pure barium 
dioxide with dilute sulphuric acid, 
thus:— 

Ba0,+H 2 S0 4 —H 2 0„H-EaS0 4 . 
Watts gives the following account of 
this manufacture, taken from Thenard: 
‘‘Pure baryta is prepared by igniting, 
in a porcelain retort, nitrate of barium 
free from iron aud manganese. The 
baryta, broken into pieces about the 
size of a nut, is then put into a coated 
glass tube and heated to low redness, 
while a current of oxygen gas, free from 
carbonic acid and dried by means of 
quicklime, is passed over it. For the 
first 8 minutes the gns is eagerly ab¬ 
sorbed by the baryta. After it has 
begun to escape from the farther end of 
the tube (to which a gas delivery-tube 
passing under water is fitted), the 
stream is still kept up for the space of 
10 or 15 minutes. The peroxide of 
barium obtained by this process is, after 
couling, preserved in a bottle. In the 
next place 200 grm. of water are mixed 
with as much hydrochloric acid as will 
Y 2 
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neutralize 15 grin, baryta. Into thin 
liquid, contained in a cylinder, or, better, 
in a dish of silver or platinum kept cool 
by surrounding it with ice, 12 grm. per¬ 
oxide of barium, slightly moistened 
and rubbod up in an agate mortar, are 
introduced by moans of a wooden spat¬ 
ula : on agitating or stirring the liquid 
with the postlc, the whole dissolves 
completely and without effervescence. 
The baryta is next precipitated by sul¬ 
phuric acid, added drop by drop till 
slightly ill excess: the presence of an 
excess of the acid may he known by the 
sulphate of barium falling down morn 
quickly than before. 12 grm. more of 
tho peroxide arc then dissolved in the 
same liquid, and likewise precipitated 
by sulphuric acid, The liquid, which 
now contains hydrochloric acid, sul¬ 
phuric acid, a largo quantity of water, 
and ft small quantity of peroxide of 
hydrogen, is next separated from 
tho sulphate of barium by filtra¬ 
tion, tho precipitate washed with a 
little water, and the last wash-water 
retained for future washings. The, (ti¬ 
trate is again mixed as above, twice 
with peroxide, of barium, and twice 
with sulphuric acid. The filtration is 
t lien repeated, and the process continued 
in the same way, till 00 or 100 grm. of 
the peroxide are consumed. The liquid 
thus obtained would, on decomposition, 
yield 25 to 30 measures of oxygen gas. 
To separate silica, alumina, sesquioxido 
of iron, sesquioxido of manganeso, &c., 
which proceed from the porcelain retort 
in which tho nitrate of baryta was 
ignited, tho liquid is mixed with con¬ 
centrated solution of phosphoric acid 
(2 or 3 parls of phosphoric acid to 100 
parts peroxide of barium), then sur¬ 
rounded witli ice, and supersaturated 
with pounded peroxide of barium: 
silica, and tho phosphates of iron, man¬ 
ganese, and aluminium, then separate 
rapidly in flakes, and must bo removed 
from the liquid by filtration through 
linen, and if necessary through paper. 
The presence of a large quantity of sul¬ 
phate of barium renders the filtration 
difficult (if no phosphoric acid wore 
present, the sesquioxides of iron and 


manganese would fall down by them, 
sol ves, and give rise to a rapid evolti- 
lotion of oxygen gas; but when they 
are mixed with phosphoric add, they 
do not produce this effect). Should tlie 
liquid contain portions of those oxides 
they must bo separated by the addition 
of a slight excess of baryta water • 
whereupon the liquid must be immedi¬ 
ately and rapidly filtered through 
several filters at mice, and the filters 
squeezed between linen to get all out. 
The whole of the baryta must then be 
separated by carefully adding sulphuric 
acid in very slight excess, and filtering. 
The filtrate now contains nothing but 
water, peroxide of hydrogen, hydro¬ 
chloric acid, and a very little sulphuric 
acid. To separate the hydrochloric 
acid, the liquid is surrounded with ice, 
and mixed with sulphate of silver. In 
the first place, sulphate of silver, ob¬ 
tained by heating nitrate of silver in 
contact with oil of vitriol in a platinum 
crucible, is introduced in the form of 
powder into the liquid—the whole being 
constantly stirred till the liquid be¬ 
comes clear, a sign that tho hydrochloric 
acid is wholly or nearly precipitated. 
Any hydrochloric acid that may still 
remain must be separated by cautiously 
adding more sulphate of silver. If the 
latter has been added in excess, it must 
be precipitated by carefully dropping 
in a dilute solution of chloride of ba¬ 
rium. The liquid should contain neither 
hydrochloric acid nor silver, and should 
therefore give no precipitate, either 
with solution of silver or with hydro¬ 
chloric acid. Tho chloride of silver is 
separated by filtration and pressure, 
any portion of liquid which comes 
through turbid being filtered over 
again. To remove the sulphuric acid 
also, and obtain a pure mixture of 
wntcr and peroxide of hydrogen, the 
liquid is placed in a glass mortar sur¬ 
rounded with ice, and rubbed up with 
slaked baryta previously pounded and 
diffused through water: tho baryta is 
added till the sulphuric acid is very 
nearly saturated. Tho liquid is then 
filtered, the filter pressed between lineu, 
and baryta water added in slight excess. 
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This often occasions the precipitation of 
oxide of iron and oxide of manganese, 
as well as sulphate of barium; hence 
the filtration must be rapidly performed. 
The excess of baryta is removed by 
cautiously adding dilute sulphuric acid, 
so that there may be rather a very 
slight excess of the acid than of the 
baryta. The whole of the sulphuric 
acid may likewise be removed by means 
of carbonate of barium obtained in a 
finely-divided *>tate by precipitation, 
instead of by slaked baryta and baryta 
water. Finally, to separate the whole 
of the water, "the vessel containing the 
liquid is placed in a dish containing oil 
of vitriol, and the whole is put under 
the receiver of an air-pump ; the water 
then evaporates before the peroxide of 
hydrogen. The fluid is agitated from 
time to time. If it should deposit flakes 
of silica, which give rise to the escape 
of oxygen gas>, it must be decanted off 
from them by menus of a siphon; if it 
should evolve oxygen—which it will do 
as soon as it is so Tar concentrated as to 
contain about 250 times its volume of 
oxygen —2 or 3 drops of sulphuric acid 
must be added to it. The concentration 
must be stopped after a few days, when 
the liquid is brought to such a state 
that when decomposed it would evolve 
475 volumes of oxygen gas; for this 
residue, if left lunger in vacuo, would 
evaporate as a whole. The peroxide of 
hydrogen must bo kept in long glass 
tubes closed ivith stoppers and sur¬ 
rounded with ice; but even under 
these circumstances it decomposes slow¬ 
ly and evolves oxygen gas." 

INIt.—The term “ink” is used to 
denominate a great variety of fluid or 
semi-fluid compounds employed in the 
permanent delineation of objects upon 
paper, stone, glass, metals, leather, tex¬ 
tiles, and other grounds. The chief 
desiderata in most inks are a capacity 
of flowing readily from the writing in¬ 
strument, while possessing sufficient 
body to prevent spreading and blotching, 
combined with depth and permanency 
of colour. The latter naturally depends 
in a great measure upon the physical 
and chemical characters of the article 


written upon, and especially upon the 
presence or absence of bleaching agents. 
The composition of inks varies as widely 
ns do the purposes to which they are 
applied ; hence they maybe classified as 
follows:—Blade writing-ink, coloured 
writing - ink, copying - ink, engraving- 
ink, indelible inks, Indian ink, invisible 
ink, marking-ink, miscellaneous inks, 
printing-ink, stamping-inks. 

Black 'Writing-ink.—The fol¬ 
lowing are among the most approved 
recipes:— 

A . With Galis asd Sulphate of 
Iron.—( a) 1 lb. bruised galls, 1 gal. boil¬ 
ing water, 5J oz. sulphate of iron (cop¬ 
peras) in solution, 3 oz, giun-arabie pre¬ 
viously dissolved, and a few drops of an 
antiseptic, such as carbolic acid. Macerute 
the galls for 24 hours, strain the in¬ 
fusion, and add the other ingredients. 
(6) 12 oz. bruised galls macerated for a 
week in 1 gal. cold water, 6 oz. sul¬ 
phate of iron in solution, 6 oz. mucilage 
of gum-arabic, and a few drops of anti¬ 
septic. (c) 3‘2 lb. bruised galls, boiled 
for an hour in G gal. soft water, 
adding water to replace that evapo¬ 
rated; strain, and rcboil the galls in 
4 gal. more water for 4 hour; strain, 
and boil with 2£ gal.more water; strain, 
and mix the liquors. Add 4j lb. coarsely 
powdered sulphate of iron, and 4 lb. 
gum-arabic in small pieces ; agitate till 
the ingredients are dissolved, and filter 
through a hair sieve. This will make 
about 32 gal. of good ink. (d) 2 lb. 
bruised galls, digested in 2 qt. alcohol 
at a temperature of 1U4° to 140° F. 
(40° to 60° C.); when about half the 
alcohol has evaporated, add 3 qfc. water; 
stir well, and strain through a linen 
cloth. To clarify the solution, add 8 oz. 
glycerine, 8 oz. gum-arabic, and 1 lb. 
sulphate of iron dissolved in water. Stir 
thoroughly from time to time for a few 
clays, allow to settle, and put up in well- 
stoppered bottles for preservation. The 
addition of too much sulphate of iron is 
to be avoided, as causing the ink soon 
to turn yellow. Ink thus prepared is 
said to resist the action of light and air 
for at least 12 months, without suffering 
any change of colour. ( e ) Digest in an 
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open vessel 42 oz. coarsely-powdered 
galls, 15 oz. gum-sencgal, 18 oz. sul¬ 
phate of iron, 8 dr. aqua ammonia?, 
24 oz. alcohol, and 18 qt. distilled or 
rain water. Continue the digestion till 
the fluid has assumed a deep black 
colour. (/) To good gall-ink add a 
strong solution of lino Prussian blue in 
distilled water; the ink writes greenish 
bine, but afterwards turns black ; it is 
snid that it cannot he erased either by 
acids or alkalies without the destruc¬ 
tion of the paper. (;/) Take blue Aleppo 
galls free from insect perforations, 5J oz.; 
bruised cloves, 1 dr.; cold soft water, 
14 pints; purified sulphate of iron, If oz.; 
sulphuric acid by measure, H5 minims; 
sulphate of indigo, in the form of a thin 
paste, and which should be neutral or 
nearly so, oz. Digest together in a 
dosed vessel, with occasional agitation, 
for two weeks, the galls, claves, and 
water. Then filter through a piece of 
cotton cloth, and press out as much of 
the liquid as possible from thesedimunt. 
Dissolve in this completely the pow¬ 
dered sulphate of iron, stir in briskly 
the acid, then the indigo, and filter the 
liquid through the paper (filter-paper), 
in all the inks described in this section, 
nut-galls are introduced for the sake of 
their tannic acid. For this purpo.su tlioy 
are not equalled by any other tnmiin- 
yielding substance; and a Commission 
lately appointed by tho Prussian Govern¬ 
ment to decide what was the best ink 
to ho employed for oilieial purposes, 
selected that made from galls as being 
the foremost of all for durability. For 
cheaper inks the galls may bo replaced 
by catechu, sumach, and a host of other 
astringent substances. Tho antiseptic 
(carbolic acid, &n.) is added to prevent 
the formation of mould. 

B . With Logwood.— («) A decoction 
of logwood is first made by boiling 
10 lb. logwood in enough water to pro¬ 
duce 80 11). of the decoction. To 1000 
parts of tliis logwood extract, when 
cold, is added 1 part of yellow (neutral) 
chromate of potash (KAYO,), stirring 
rapidly. It is ready for uso at once, 
without any addition; but it possesses 
the great fault of soon becoming thick. 


This may bo corrected by (ii) addinrf 
corrosive sublimate or any other anti¬ 
septic. (e) Boil 10 oz. logwood ia 
20 oz. water ; then boil again in 20 oz. 
more water, and mix tho two decoctions ■ 
add 2 oz. chrome ilium, and boil again 
for J hour; and 1 oz. gum-arabic. Tlio 
product in 25 oz. deep black ink. (d) 
1 hinge, in 1848, discovered that a dilute 
solution of the colouring matter of loo- 
wood, to which had been added a small 
quantity of neutral chromate of potas¬ 
sium, produces a deep black liquid, 
which remains clear, does not deposit, 
and may be employed as an ink. Per¬ 
fectly neutral litmus paper is not 
affected by it, it does not attack pens, 
it is very cheap, and so easily penetrates 
writing-paper that it cannot be removed 
by washing even with a sponge—in a 
word, it fins nil tlio properties of an 
excellent ink. On exposure to tho air 
in an inkstand, it sonielimoH decomposes 
very rapidly, its colouring matter being 
deposited in tlio form of large black 
flakes, which leave u colourless liquid 
above them. This golatinisatiou is a 
great delect in tills ink, particularly 
as one docs not knew tlio precise con¬ 
ditions that determine it. Difi'orout 
means have been proposed to prevent 
this action ; tlio host, seems to he that 
of tlio addition of carbonate of sodium, 
recommended by Blittger. To prepare 
this ink, take extract of logwood, 15 
parts; water, 1000 parts'; crystallised 
carbonate of sodium, 4 parts ; neutral 
chromate of potassium, 1 part. Dis¬ 
solve the extract of logwood in 000 
parts of water, allow it to deposit, 
decant, heat to ebullition, and add the 
carbonate of soda; lastly, add drop by 
drop, with constant stirring, a solution 
of the neutral chromate in 100 parts of 
water. The ink thus obtained has n 
ii no bluish-black colour ; it flows well 
from tlio pen, and dries readily. The 
chrome ink powder of Plntzor and the 
acid ink of Poncelol aro imitations of 
tlie original ink of Runge, (e) 10 lb. 
host logwood is repeatedly boiled ia 
10 gal. water, si raining each time. The 
liquid is ovapurated down till it weighs 
100 lb., uml is then allowed to boil in 
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a pan of stoneware or enamel. To the 
boiling liquid, nitrate of oxide of chrome 
is added in small quantities until the 
bronze-coloured precipitate formed at 
first is redissolved with a deep blue 
coloration. This solution is then evapo¬ 
rated in a water bath down to a syiup, 
with which is mixed well-kneaded clay- 
in the proportion of 1 part of day to 
of extract. A little gum-trngacanth 
is also added to obtain a proper con¬ 
sistence. It is absolutely necessary to 
use the chrome salt in the right pro¬ 
portion. An excess gives a disagreeable 
appearance to the writing ; while, if too 
little is used, the black matter is not 
sufficiently soluble. The other chrome 
salts cannot he used in this prepara¬ 
tion, as they would crystallise, and 
the writing would scale off as it dried. 
The nitrate of oxide of chrome is pre¬ 
pared by precipitating a hot solution of 
chrome alum with carbonate of soda. 
The precipitate is washed till the filtrate 
is free from sulphuric acid. The pre¬ 
cipitate thus obtained h dissolved in 
pure nitric acid, so ns to leave a little 
still undissolvcd. Hence the solution 
contains no free acid, which would give 
the ink a clirty-rerl colour. Oxalic acid 
and caustic alkalies do not attack the 
writing. Dilate nitric acid reddens, but 
does not obliterate the characters. This 
ink is manufactured into ink-pencils, 
which give a very black writing, capable 
of reproduction in the copying-press, 
and not fading on exposure to light. 
(f) 20 parts by weight extract of log¬ 
wood are dissolved in 200 parts water, 
and the solution is clarified by sub¬ 
sidence and decantation. A yellowish- 
brown liquid is thus obtained. In 
another vessel, 10 parts ammonia alum 
are dissolved in 20 parts boiling water ; 
the two solutions are mixed, there 
being also added J part sulphuric acid, 
and finally part sulphate of copper. 
The ink should be exposed to the air for 
a few days to give it a good colour, 
after which it should be stored in well- 
corked bottles. (</) 30 parts extract of 
logwood are dissolved in 250 parts of 
water j S parts crystallised carbonate 
of soda, and 30 parts glycerine (sp. gr. 


1*25), are added; lastly, 1 part neutral 
chromate of putash and 8 parts gum- 
arabic, reduced to a powder and dis¬ 
solved in water. This ink does not 
attack pens, does not turn mouldy, and 
is very black. (A) Thai which is called 
iu trade “ alizarine ink ” has nothing 
in common with alizarine, either natural 
or artificial. The name was applied to 
an improved kind of ink over 50 years 
ago. It is a writing fluid in which the 
iron is maintained iu a fcorns (pro¬ 
toxide) condition, and in perfect solu¬ 
tion, which is accomplished by slightly 
acidulating the liquid with acetic or 
sometimes with sulphuric acid. The 
liquid has usually a rather pale greenish 
or bluish colour, and the writing is at 
first green, not black. Not long after¬ 
wards, however, the acid menstruum 
evaporates, leaving a very thin layer of 
tiie ferrous tana ate, which gradually 
oxidises in the air, and turns to black 
ferric tannate. Contrary to what might 
be expected, steed pens are not usually 
much corroded by properly prepared 
alizarine inks; the first coating of oxide 
which is produced upon the pen gene¬ 
rally adheres so firmly that further 
action is very much retarded. The very 
pale tint of’such a writing-fluid is fre¬ 
quently heightened by the addition of 
some indigo-solution, best in form of 
indigo-carmine. A gnod formula for 
making so-called alizarine ink is the fol¬ 
lowing:—Powdered nutgalU, 40 parts; 
solution of acetate of iron, 15; gum- 
arabic, 30; wood-vinegar, 10; indigo- 
carminc, 5 ; and water, 100 parts. Pre¬ 
pare the solution of acetate of iron by 
pouring a Miilicient quantity of wood- 
vinegar upon scrap-iron contained in a 
cask, and allow it to act upon the iron 
for at lca*»i S days. Macerate the pow¬ 
dered nutgalls for 8 days with the 1Q0 
parts of water mixed with the 10 
parts of wood-vinegar. Before mixing 
the strained liquid obtained from the 
nutgalls with the iron solution, it is 
necessary to ascertain whether the 
quantity of acetic acid present is suffi¬ 
cient to keep the ferrous acetate in solu¬ 
tion. For this purpose 10 volumes of 
the liquid nutgall extract are mixed 
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with one volume of the iron solution, 
If a cle:ir mixture results, and of a dark- 
green colour in thin layers, the liquid 
contains enough acid; but if a blade 
opaque liquid results, the acid is defi¬ 
cient. In the latter case more wood- 
vinegar must be very gradually and 
cautiously milled from a measured 
volume, until the liquid is clear anti 
dark green, and the requisite amount of 
acid, determined by this experiment, 
must be added to Hie extract of nut- 
galls. The gum-arabic is next dissolved 
in the latter, the inm solution then 
added, and finally the indigo-carmine, or 
as much thereof as may be required to 
produce the desired tint. {New Re¬ 
medies,') (/) Decoctions of logwood to 
which alum has been added give a red¬ 
dish or violet colour, which darkens 
slowly, particularly with ink prepared 
from the wood and not the extract. Such 
inks prepared with alum alone are cosily, 
because to obtain a sulliciently deep tint 
one is obliged to employ decoctions or 
solutions ul‘ the extract in n very con¬ 
centrated condition. It is otherwise 
when a metallic snll is added along with 
the alum. Alum produces a reddish 
purple colour in deductions of logwood, 
while metallic salts produce in the 
oxidised solution of the colouring mat¬ 
ter a precipitate of a black or Ijluifdi- 
Llaek colour. Those inks are analogous 
to the so-called alizarine inks; the ink 
is coloured by the tint produced by the 
alum. Under the inllueuco of air there 
is produced between the metallic salts 
and the colouring matter a reaction 
which determines the formation of a 
bluish-black precipitate. To prevent as 
much as possible this action of the air 
upon the ink before it is applied to the 
paper,, there is added, as in the case of 
alizarine inks, a trace of sulphuric acid, 
designed to dissolve the precipilalo 
which maybe produced. This acidity 
of the ink has several disadvantages; it 
attacks the pens used for writing with 
it unless they are either of gold, pla¬ 
tinum, or gutta-percha. Sulphate of 
copper or sulphate of iron may be the 
metallic salts used in such inks; the 
former is preferable. 


0. Miscellaneous.—T he juice or 
sap of the ink-plant (Comm thymifolin) 
of New Granada, to which is given the 
name of chanchi , is at first of a reddish 
tint, but in a few hours becomes in¬ 
tensely black. It may be used without 
any preparation. The chanchi corrodes 
steel pens less than ordinary ink, and 
better resists the action of time and 
chemical agents. It is said that during 
the Spanish rule all public documents 
were required to be written with this 
ink; written otherwise, they were liable 
to damage by sen-water. (6) 20 gr, 
sugar is dissolved in 30 gr. water, and a 
few drops concentrated sulphuric acid 
arc added ; the mixture is heated, when 
the sugar is carbonised by the acid. 
(c) It is well known that aniline black, 
properly so called, is nearly insoluble in 
most chemical re-agents. It is applied 
to textile fabrics in a pounded state, or 
developed on the texture or paper by 
the reaction of a salt of copper on 
liydroclilorate of aniline. It thus fur¬ 
nishes an intense and indelible black. 
Hut a mixture of salt of copper and 
hydrochlorate of aniline is not long in 
the air without undergoing great 
changes. It soon turns to green and 
deposits insoluble aniline black. This 
prevents the use of this black for 
llowing ink. Latterly,' however, it 
has been found possible to prepare, 
with aniline and methyl, colouring 
substances of a bluish-black shade, so 
intense and soluble in water that they 
can lie used in the preparation of beau¬ 
tiful black writing-ink. One of these 
substances is mi article of commerce 
under the name of soluble nigrosiue. It 
dissolves iu water with a slight residue, 
and, without thickening, furnishes a 
beautiful blue-black, which is purple iu 
reflected light, and immediately becomes 
intense black on paper. It is, conse¬ 
quently, an ink that does not change, 
Jloiva easily from the pen, does nut turn 
brown, and when dry can be again ren¬ 
dered Jluiil with a little water. It does 
not possess the intensity of the black 
from gallnut, but a softer and more 
velvety tone. Although prepared with 
a soluble salt, it is not obliterated syhen 
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dry, and not easily when moistened, un- | 
less it is too thick. On the other hand, 
the fibre of the paper does not com¬ 
pletely absorb this colouring substance ; 
the residue continues as a deposit on the 
surface, and can be removed. This im¬ 
perfection may be remedied by diluting 
the black with water. Acids change 
the characteristics into blue without 
destroying them, and, 011 account of the 
perfectly neutral reaction of nigrosine, 
this iuk does not at all attack steel pens 
and render them unfit for use. (Tcch- 
nologistc.) (d) Berzelius found that by 
treating an infusion of galls by a solu¬ 
tion of vanadate of ammonia, in place of 
sulphate of iron, he could produce an 
ink of remarkably good quality. At 
the time .of his discovery, in 1831, it 
was of no practical interest, because the 
vanadates were very costly. At the 
present time their coat has been so much 
reduced that his recipe can be employed 
for ordinary inks, which have the addi¬ 
tional advantage of presenting great 
resistance to most reagents and destruc¬ 
tive materials. Gum-arabic can be dis¬ 
pensed with, and the chance of moulding 
or alteration thus reduced. ( Chron . 
Induslr.') (i e ) Peltz, in tho * Plmrm. 
Zeitscbr. fur ilus&land,’ recommends:— 
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Extr. logwood .. 


100 

Lime-water 


800 

Carbolic acid 


3 

Crude hydrochloric acid 


25 

Distilled water 


GOO 

Gum-arabic 


30 

Bichromate of potash . 
Distilled water to make 

up the 

3 

weight to 

1800 


The ink should be made in a porcelain 
or enamelled iron vessel. The extract 
is first dissolved in the lime-water over 
a steam-bath with frequent stirring. To 
these are added the carbolic and hydro¬ 
chloric acids, which change the solution 
from a red to a brownish-yellow colour. 
After half-an-hour’s heating over the 
bteam-hath, the mixture is set aside till 
cold, when it is strained or filtered. 
Lastly, the gum and the bichromate, 
each separately dissolved in a consider¬ 


able quantity of distilled water, are 
added, and the remainder of the water 
to make up the necessary weight. This 
ink is of a fine red colour, which quickly 
turns black; it does not corrode steel 
pens; and if it dries, needs only the 
addition of water. (/) Joseph Ellis, of 
Brighton, stated to the Society of Arts 
that, by making a solution of shellac 
with borax in water and pure lamp¬ 
black, an ink is producible which is 
indestructible by time or by chemical 
agents, and which, on drying, will 
present a polished surface, asuith the 
ink found on the Egyptian papyri. Be 
made such an ink, and proved, if not its 
identity with that of ancient Egypt, yet 
the correctness of the formula. 

Coloured Writing-ink;. — Co¬ 
loured inks may be divided into two 
classes, those in which the colouring 
matter is derived from coal-tar, and 
those in which it is not. 

A. Without Coal-tar Colours.— 
Blue. — (a) Dissolve 2 to 3 oz. sulphate 
of indigo in 1 gal. water. (6) Eub 
together 1 oz. oxalic acid and 2 oz. fine 
Prussian blue, aud add 1 qt, boiling 
water; the exce&s of iron in the Prus¬ 
sian blue must first be removed by a 
strong mineral acid ; then wash in rain¬ 
water. (c) 2 oz. Chinese blue, 1 qt. 
boiling water, 1 oz. oxalic add; dissolve 
the blue in the water, and add the acid; 
it is ready for u&e at once. 

Green, —(a) Calcine acetonitrate of 
chrome; dissolve the green powder in 
suilicient water, (b) Dissolve sap green 
in very weak alum water, (u) 2 oz. 
verdigris, 1 o/.. cream of tartar, \ pint 
water; boil till reduced to one-half, and 
filter. 

Green-hlack .—Boil 15 parts bruised 
galls in 200 parts water for about 
1 hour; strain; to the liquor add 5 parts 
sulphate of iron, 4 fine iron shavings, 
and n solution of £ pint powdered indigo 
in 3 pints sulphuric acid. This ink 
flows readily; it writes green, but turns 
black after a few days. 

Purple ; Qi) To a decoction of 12 parts 
Cam peachy wood in 120 pints water, 
add 1 part subacetate of copper, 14 parts 
alum, anil 4 parts gum-arabic; let stand 
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for 4 to 5 days. (ft) To a strong decoction 
of logwood add a little alum or chloride 
of tin. 

died— (<t) 4 oz. ground Brazil-wood 
nncl 3 pints vinegar, boiled till reduced to 
1J pint, and 3 oz. powdered rock-alum 
added, (ft) J lb. raspings of Brazil¬ 
wood, infused in vinegar for 2 to 3 days; 
boil the infusion for 1 hour over a 
gentle fire, and filter while hot; put it 
again oil the fire, and dissolve in it, 
first, J oz. gum-arabic, then J oz. alum 
and whito sugar, (e) Boil 2 oz. Brazil 
wood in 32 oz. water; strain the decoc¬ 
tion ; add 1- oz. chloride of tin and 1 dr. 
powdered gum-arabic; then evaporato 
to 16 fl, oz. (d) Dissolve 1 dr. carmine 
in 4 dr. liquid ammonia, sp. gr. 0'880; 
dissolve 20 gr. powdered gum-arabic in 

3 oz. water; mix the two solutions. 
(:;) Mix 2000 parts Brazil-wood, 3 salt 
of tin, G gum, ami 3200 water; boil 
till reduced to one-half, and filter. 
(/) 2 parts Brazil-wooil, -} alum, 
j cream of tartar, 10 water; boil down 
to J, and filter; add J part gum. (if) To 
an ammoniaciil solution of cochineal 
add a mixture of alum and cream of 
tartar, till the required tint is obtained. 
(A) Digest 1 oz. powdered cochineal in 
| pint hot water; when quite cold, add 

4 pint spirit of hartshorn; macerate for 
a few days, then decant the clear por¬ 
tion. (i) Dissolve 20 gr. pure carmine 
in 3 fl. oz. liquid ammonia ; adcl 18 gr. 
powdered gum. (j) Best ground Brazil¬ 
wood, 2 oz.; diluted acetio acid, 4 pint; 
alum, J oz, Boil them slmvly in an 
enamelled vessel for half an hour, strain, 
and mid J oz. of gum. (4) 1 qt. of 
while wine vinegar, 2 oz. of Brazil¬ 
wood, and J oz. of alum, bottled and 
well shaken for a fortnight; then let 
simmer in a saucepan, and add jj oz. of 
gum-arabic. Lot the whole stand for a 
few days, filter, and it will lie ready for 
use. ( l) Boil 4 oz, of Pernambuco- 
wood with 16 oz. of dilute acetic acid, 
and an equal quantity of water, until 
24 oz. remain. Add an ounce of alum, 
and evaporate again to 16 oz.; add gum- 
arabic 1 oz. and strain; and lastly, add 
to tile cold liquid 1 dr. protochlnride of 
tin. Qri) Tim solubility of carmine 


lake in caustic aqua ammonia! is at¬ 
tended with this disadvantage: that in 
consequence of the alkaline properties of 
ammonia, the cochineal pigment will in 
time form a basic compound which, in 
contact with a steel pen, no longer pro¬ 
duces the intense red, but rather a 
blackish colour. To avoid this evil, 
prepare the ink as follows:—Triturate 
1 oz. of pure carmine with 15 oz. of 
acetate of ammonia solution, and an 
equal quantity of distilled water, in a 
porcelain mortar, and allow the whole 
to stand for some time, In this way a 
portion of the alumina which is com¬ 
bined with the carminodyo is taken upby 
the acetic acid of tho ammonia salt, and 
separates as precipitate, while the pure 
pigment of tho cochineal remains dis¬ 
solved in the half-saturated ammonia. 
It is now filtered, and a few drops of 
pure white syrup added to thicken it, 
In this way an excellent red drawing- 
ink is obtained, which holds its colour a 
long time. A solution of gum-arabic 
cannot be employed to thicken this ink, 
us it still contains soma acetic acid, 
which would coagulate, thu hnssoriue, 
which is one of the natural constituents 
of gum-arabic, (n) Bbtt.gov rubs up 
carmine mid silicate of soda, and then 
adds to this mixture a concentrated 
silicate solution till the whole is of 
sufficient consistency to write well. The 
product gives a very brilliant ink when 
dry, and dries quickly. It must be kept 
out of contact of air in a well-closed 
vessel. 

Violet .— (ft) Boil 8 oz. logwood in 
3 pints water, till reduced to 14 pint; 
strain, anil add 1} oz. gum and 2J oz. 
alum. (4) Mix 1 oz. cudbear, 1J 02 , 
pcnrlnsh, and 1 pint hot water; allow 
to stand for 12 hours ; strain, and add 
about 2 oz. gum. If required to keep, 
mid 1 oz. spirit of wine, 

IS. Wrni Coal-tab Colours.— 1 The 
colouring matters derived from coal-tar 
limy all be employed for writing pur¬ 
poses. These inks possess bright colours, 
dn not precipitate their colour, and dry 
quickly. When dried up or thickened, 
they unn bo put right by simple dilu¬ 
tion with water. On the other hand, 
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they are readily destroyed by chemical 
reagents. They must not be used with 
pens which have been employed m 
writing with other inks. They do not 
require any .addition of gum; hut if 
desired, 1 part dextrine may be added 
to every 100 parts ink. Almost all 
tints may be produced by mixtures, in 
varying proportions, of the following 
principal colours - 

Blue .—1 part soluble blue (night 
blue) in 200 to 250 parts hot water; if 
the ink dries with a coppery hue, more 
water must be added. 

Green .—1 part iodine-green in 100 to 
110 parts hot water. Gives a bluish- 
green writing ; for a lighter tint, add a 
little picric acid. 

Bed.— ( a ) 1 part magenta in 150 to 200 
parts hot water. (6) Dissolve 25 parts 
(by weight) sufranine in 500 parts 
warm glycerine ; then stir in carefully 
500 parts alcohol, and 500 parts acetic 
acid ; dilute in 9000 parts water, con¬ 
taining a little gum-arabic in solution, 
(c) Get n small quantity of magenta 
crystals—as many, for instance, as will 
lie on a sixpence, or at most on a shil¬ 
ling—place them in an egg-cup, and 
cover them with water. In a short 
time you will have a solution of a One 
magenta colour. A little Indian ink 
well rubbed up, with a few drops of 
Judson’s dye (Oxford blue) added, will 
intensify the colour. 

Violet .—1 part violet-blue in 200 parts 
hot water. 

Tallow .—1 part picric acid in 120 to 
140 parts water. This is nut very 
successful. 

Copying - ink.—The quality re¬ 
quired of a copying-ink is that it shall 
afford one or more copies of the written 
matter by applying dry or damped paper 
to its surface, and subjecting it to more 
or less pressure. The best kinds of 
copying-ink are usually prepared by 
adding a little alum to an extract of 
logwood of 10° B. (1’073 sp. gr.), or to 
a decoction of the same, and then, to 
improve its copying power, some sugar 
and glycerine or table-salt is added. 
Such inks have a violet tint, are purple 
when first written, and gradually 


darken on the paper. The copies taken 
from them are at first very pale, and 
only slowly darken. The chief recipes 
for copying-inks are the following:— 
(«) Mix about 3 pints of jet-black 
writing-ink aud 1 pint glycerine. This, 
if used on glazed paper, will not dry 
for hours, and will yield one or two 
fair, neat, dry copies, by rdmple pres¬ 
sure of the hand in any good letter 
copy-book. The writing should not be 
excessively fine, nor the strokes uneven 
or heavy. To prevent ‘ 1 setting-off,” 
the leaves after copying should be re¬ 
moved by blotting-paper. The copies 
and the originals are neater than when 
water is used. ( b ) A good copying-ink 
may be made fruin common violet 
writing-ink by the addition of G parts 
glycerine to 8 parts of the ink. Using 
only 5 parts of glycerine to 8 of the ink, 
the ink will copy well 15 minutes after 
it has been used. With tine white 
copying-paper, it will copy well with¬ 
out the use of a press, (o) J lb. extract 
of logwood, 2 oz. alum, 4 dr, blue 
vitriol (sulphate of copper), 4 dr. green 
vitriol (Sulphate of iron), 1 oz. sugar; 
boil these ingredients with 4 parts water, 
filter the decoction through iiannel; add 
a solution of 4 dr. neutral chromate of 
potash in 4 oz. water, aud a solution 
of 2 oz. “cheroick blue 55 in 2 oz. 
glycerine. The “ chemick blue” is the 
solution of indigo in sulphuric acid, or 
sulph indigo tic acid, (d) A black copy¬ 
ing-ink, which flows easily from the 
pen, and will give very sharp copies 
without the aid of a press, can be pre¬ 
pared thus :—1 oz. coarsely-broken ex¬ 
tract of logwood and 2 dr. crystallised 
carbonate of soda arc placed in a porce¬ 
lain capsule with 8 oz. distilled water, 
and heated until the solution is of a 
deep red colour, and all the extract is 
dissolved. The capsule is then taken 
from the fire. Stir well into tlie mix¬ 
ture 1 oz. glycerine (sp. gr. D25), 15 gr. 
neutral chromate of potash, dissolved in 
a little water, and 2 dr. finely-pul¬ 
verised gum-arabic, which may be pre¬ 
viously dissolved in a little hot water 
so as to produce a mucilaginous solution. 
The ink is. now complete and ready for 
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use. In well-closed battles it may be 
kept for a long time without getting 
mouldy, and, however old it may lie, it 
will allow copies of writing to he taken 
without the aid of a press. It does not 
attack stool pens. This ink cannot bo 
used' with a copying-press. Its im¬ 
pression is taken oil thin moistened 
copying-paper, at the back of which is 
placed a sheet of writing-paper, (r) A 
new kind of Parisian copying-ink lias 
been recently introduced into Germany, 
which dillhrs from those previously in 
use in having, while liquid, a more or 
loss yellowish-red colour; but oil paper 
it rapidly turns blue, and immediately 
produces a distinct blue-black copying- 
ink ; moreover, it remains lupoid a long 
time, will lit ordinary violet copying-in ic 
soon gets thick. This kind copies easily 
and perfectly. The following is the 
method of its manufacture:—A logwood 
extract of 10° II. (sp, gr. 1*075) lias 
added to it 1 per cent, of alum, and then 
enough lime-water In form a permanent 
precipitate. This mass is then treated 
with a few drops of a dilute solution 
of chloride of lime (hleachiiig-powder), 
just enough being added to impart to it 
a distinct blue-black colour, after which 
dilute hydrochloric acid is added drop 
by drop until a distinctly red-coloured 
solution ia produced. To this solution 
is added il littlu gum, and t to 1-^ per 
cent, of glycerine. It is evident that 
the small quantity of chloride of cal¬ 
cium formed by this process greatly in¬ 
creases the copying power of the. ink ; 
while the exceedingly slight excess of 
free hydrochloric acid causes the ink to 
remain liquid, by holding in solution the 
lime and alumina lakcsof logwood. When 
the willing dries, the acid gradually 
escapes, or is neutralised by the trace of 
alkali in the paper, so that the blue- 
black lake is left. It 13 evident that 
any considerable excess of hydrochloric 
acid must be avoided, as also the use of 
too much chloride of lime solution, (f) 
Add 1 oz. lump-sugar or sugar-candy 
to 1J pint good black ink; dissolve. 
(if) A decoction of Brazil-wood and 
glycerine used as an ink requires neither 
press nor copying-paper for multiplying 


the impressions; it is only necessary to 
lay tissue-paper upon the writing and 
to rub with the linger. (A) gi 02 . 
best galls, 1 dr. bruised cloves, 40 02 . 
cold water, 11- oz. pure sulphate of iron 
35 minims pure .sulphuric acid, 1 02 ! 
sulphate of indigo in thin paste, and 
neutral or nearly so. Place the galls 
when bruised, with the cloves in a 
50-uz. bottle, pour in the water, and 
digest, shaking daily, for a fortnight. 
Filter through paper into another 50-oz. 
bottle. From the refuse of the galls 
wring out the remaining liquor through 
n strong clean linen or cotton cloth into 
the filter to avoid waste. Put in the 
iron, dissolve completely, and filter 
through papal*. Add the acid, anil 
agitate briskly; add the indigo, and 
shake up thoroughly; pass the whole 
through filter-paper. Filter from one 
bottle to another till the operation is 
complete. The same ingredients may 
lie used for common writing-ink, re¬ 
ducing the proportion of galls to 
•l.J- oz. (i) 1 lb. Aleppo uut-galls, 
bruised; I lb. sulphate of iron (copper¬ 
as), pounded; $ lb. gum-arabic, pounded; 
J Hi. white sugar-candy, pounded; 
t gat, water. Put the above into an 
earthenware bottle, and keep about 
“now milk” warm for a week; a few 
cloves will prevent 11 moulding,” Cost 
to make a gallon, about ‘3s. Bd. The 
bottle should have a good slinking three 
or four times a day. (j) Gum, d 0 /..; 
Spanish liquorice, 30 gr.; in 13 dr. of 
water, and add to itl tlr. of lampblack, 
wit h a teaspoonful of sherry. 

Engraving - inks. — Under the 
term “ engraving-inks ” will be in¬ 
cluded all inks employed fur engravers, 
whether 011 stone, wood, or metal. 

Black, — (u) Coal-tar, 100 parts; 
lampblack, 3(1; Prussian Blue, 10; 
glycerine, 10. This ink may be used 
ibr lithography, chromo-lithography, 
autography, &e. (ii) To the varnish 
obtained By boiling linseed-oil, as for 
printing-ink, is added as much best 
calcined Paris black ns can be ground 
up with it. This is a litho-printing- 
ink. For copper-plate printing, the 
Paris black is replaced by lampblack. 
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(c) 8 oz. mastic in tears, 13 oz. shellac, 
1 oz. Venice turpentine ; melt together; 
add 1 lb. was, 6 oz. tallow *, when they 
arc dissolved, add (5 oz. hard tallow 
soap-shavings, and mix; then add 4 oz. 
lampblack. Mix all well together, let 
cool slightly, pom* into moulds, anil cut 
into cakes of convenient s-ize. This ink 
ir> suited for writing on stones, (d) To 
render (c) liquid, for writiug ami draw¬ 
ing on transfer-paper, it i-> warmed iu 
a pot, and then rubbed down with soft 
water (rain or distilled water). The 
pen should be clipped into oil, and wiped, 
before use. (e) Ppre white wax, 4 
parts (best quality); white tallow, 2 
parts; gum lac, 2 parts; lampblack, 
made from burnt rags, 1 part; oil copal 
varnish, 1 part. Melt the wax over a 
slow lire, then add gum lac crushed 
small, then mix in the soap in shavings, 
then the oil varnish fur cakes. When 
wanted, thin with water from the cake, 
and for crayons cut from the paint,which 
must he brittle if it is good. 

Coloured. —Coloured inks are made 
by adding to the varnish already de¬ 
scribed certain pigments, of which the 
principal are as follows :— 

Blue. —2 oz. celestial blue, 3 oz. ma¬ 
rine blue. 

Brown. —2 oz. burnt umber, 1 oz. 
rose-pink. 

Green. —2 oz. mineral green, 3 oz. 
chrome-green. 

Zi7«c.—1 oz. Prussian blue, 2 oz. Chi¬ 
nese red. 

Orange. —2 oz. orange-red, 1 oz. flake- 
white, ground up with Canada balsam, 
and omitting the linseed-oil varnish. 

Pink. —2 oz. mineral pink, 1 oz. satin- 
white. 

lied. —5 oz. mineral orange-red, 2 oz, 
Chinese red. 

Indelible Inks. — These are in¬ 
tended for use in cheques, vouchers, and 
other valuable documents, the object 
being to prevent tampering with the 
writing, and expose any such attempt 
if made. The following recipes have 
"been published:—(1) An iuk that cannot 
he erased, even with acids, is obtained 
by the following: To good gall ink, 
add a strong solution of fine soluble 


Prussian blue in distilled water. This 
addition makes the ink, which was pre¬ 
viously proof against alkalies, equally 
proof against acids, aud forms a writing 
fluid which cannot be erased without 
destruction of the paper. The ink 
writes greenidi blue, but afterwards 
turns black. (Pharmacist.') ( 2 ) Mathien 
Plessy, who has long manufactured a 
peculiar ink much used in Fiance, has 
taken out a patent for the application 
of organic matter and a chemical sub¬ 
stance which, when united in the ink, 
can be converted into carbon by the 
application of heat not sutiicient. to 
destroy the paper, parchment, or other 
substance on which it is used. The in¬ 
ventor claims to use any organic matter 
soluble in water or any other vehicle, 
such as cane sugar, caramel, glucose, or 
any of the vegetable substances which 
give glucose by reaction, such as sugar 
of milk. To accelerate the carbonisa¬ 
tion, with heat, of the above substances, 
acid or neutral salts with alkaline 
earthy bases, or metallic oxides which 
do not aflect the paper or parchment, 
or other similar substances, are em¬ 
ployed. The heat of a hot-air stove at 
a temperature between 230° and 237° 
F. (110° to 114° C.), a plate of heated 
metal, nr a hot iron, may be employed 
for the carbonisation, according to cir¬ 
cumstances. (3) A very little quantity 
of aniline black triturated with a. mix¬ 
ture of alcohol and hydrochloric acid, 
and the liquid obtained diluted with 
about twice its weight of water con¬ 
taining a trace of gum-arabic, gives an 
ink which proves indestructible alike 
with respect to strung mineral acids 
and towards concentrated lyes. (Bayer, 
hid.- unci Gcu\ Bhitt.) (4) dissolve 25 
gr. of gum copal powder in 200 gr. of 
lavender oil by the aid of a gentle heat 5 
then add 24 gr. of lampblack and 4 gr. 
of powdered indigo. To be applied to 
paper with a quill pen. (5) Eisner 
prepares an ink which resists the action 
of bleaching agents, thus :—Take equal 
parts of copperas and vermilion, powder 
thoroughly, sift, and grind the Ihiesfc 
portions with linseed-oil; finally squeeze 
through linen. A thick paste is thus 
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obtained, which can be used cither for 
writing or printing on calico or wool. 
(Xes A[ancles.') (6) Bilttgor prepares 
an ink that does not corrode steel-pens 
by triturating 3-G5 gr. of aniline black 
with 22 gr. of alcohol, and 4,drops of 
hydrochloric acid; a porcelain mortar 
is employed, and. the paste thus pro¬ 
duced is mixed with 1-82 gr. of gum- 
arabic previously dissolved in 85 gr. of 
hot water. If this ink be added to an 
alcoholic solution of shellac (21 gr. of 
lac to 85 of alcohol), a black product 
results, suitable for colouring leather 
and wood. ( Dirujler’s 1‘uhjtech. Jl.) 
(7) If the ink is to he used fur writing 
or drawing, and there is no danger of 
the letters, &e., being rubbed off me¬ 
chanically, printing-ink or Indian ink- 
may be used. (8) Printing-ink sinks 
into woven fabrics to a considerable 
depth, and will last a long time. It is 
probably one of the cheapest marking- 
inks to be used with stencils. (9) In 
many oases Indian ink answers as well, 
and in some eases, as for engrossing 
valuable documents, it is the only safe 
ink, since nothing but the destruction 
of the document itself will be able to 
obliterate it. It is made by triturating 
100 gr, of best Indian ink (Chinese) with 
very dilute hydrochloric acid (about 
22 parts of absolute hydrochloric acid 
in 1000 parts), or with a solution of 
acetate of manganese in diluted acetic 
acid, (10) Another lino indelible ink, 
which resists all ordinary reagents, is 
made by means of vanadium. Vanadium 
and its salts are rather oxpensivo still, 
although their price lias fallen during 
tile last few years to about one-tenth of 
what it was formerly. (11) An in¬ 
delible aniline ink may be made thus : 
100 gr, of hydrochlorate of aniline and 
60 gr. of chlorate of sodium are dis¬ 
solved in 3g oz. of water, and J gr. nf 
vanadate of ammonium added to the 
liquid, when il, will soon become dark- ■ 
coloured, and deposit an abundant pre¬ 
cipitate of aniline black. This may be 
dried, made into a paste with powdered 
acacia, water, and glycerine, and used 
with a stencil. (12) 1 part of pyro- 
gallic acid is triturated with 3 parts 


of powdered acacia, 3 parts of vana¬ 
date of ammonium, and a sufficient 
quantity of cold distilled water, in a 
porcelain capsule, until a uniform mix¬ 
ture is made. This forms a line ink 
flowing black from the pen. This may 
also bo made into a stencil ink by using 
less water and adding a little glycerine. 
(13) A composition prepared by mixing 
well triturated carbon with an alkaline 
silicate (potash or soda), the following 
proportions answering well: — lamp¬ 
black, 1 part; syrupy silicate solu¬ 
tion, 12 ; ammonia liquor, 1; distilled 
water, 38. (14) (u) 1 lb. extract of log¬ 
wood, 1 gal. water; (6) 4 oz. sulphate 
of protoxide of iron, 4 oz. water; (c) J oz. 
potassium sulphide, 2 oz. water. After 
dissolving the logwood by boiling, add 
(c) to (ft), until the iron assumes a black 
colour; then add this compound to (a), 
and boil a few minutes ; add i oz. potas¬ 
sium cyanide, which fixes the colour; for 
ini;, add gum and alcohol. (15) Take 
1J part by measure of a cold saturated 
aqueous solution of cupric chloride, 
saturated at 59° P. (15° C.); 20 parts 
by measure of a cold saturated aqueous 
solution of chloride of aniline; 20 parts 
by measure of water; 50 parts by mea¬ 
sure of an aqueous solution of gum-arabic 
(1 part by weight of gum-arabic to 2 of 
water) at 59° F. (15° C.); 2 parts by 
measure of glycerine; and some finely- 
powdered potassium chlorate. In mixing 
the ingredients, it is preferable to add 
the solution of chloride of aniline to that 
of cupric chloride first, and the other in¬ 
gredients in the order named; then, 
when the whole has been well shaken, 
to add powdered potassium chlorate in 
sufficient quautity to saturate, at 59° F. 
(15° C.), tlie compound solution so 
formed. After writing, the ink is at 
first slate-coloured, but on warming 
gently it becomes black. All the solu¬ 
tions are to be made at 59° F. (15° O.), 
that is, practically, the nverage tem¬ 
perature. 

II. and W. S. Richmond, of New York, 
supply indelible cancelling inlcs, well 
adapted for marking postage and other 
stamps; they can, by suitable dilution, 
bo used for legal, commercial, and other 
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-writings, in which permanency of the 
ink is of importance. The inks consist 
of the following ingredients, namely :— 
Eosine, aniliue black, aniline blue, cu¬ 
pric chloride, sodium chlorate, ammo¬ 
nium chloride (sal-ammoniac), glycerine, 
lampblack, water, and oil. These sub¬ 
stances are taken in the following propor¬ 
tions :—Eosine, 1 part; aniline black, 4; 
aniline blue, 2; cupric chloride, 1; 
ammonium chloride, 3; sodium chlu- 
rate, 2; and of the remaining ingre¬ 
dients a sufficient quantity to bring the 
ink to the proper consistency for the 
use for which it is intended. The ingre¬ 
dients are thoroughly incorporated by 
grinding or stirring, when the com¬ 
position is ready for use. The ink 
described is absolutely indelible. Stamps 
cancelled therewith are effectually de¬ 
stroyed, and the fraudulent alteration 
of matter written therewith is impos¬ 
sible. The rationale of the operation of 
the ink is as follows:—Besides having 
as an ingredient aniline black, it em¬ 
bodies also the substances necessary to 
produce that colour—to wit, an aniline, 
an oxidizing agent, and a cupric salt. 
The reaction of these substances is, how¬ 
ever, retarded by the oil, which uUo 
forms a part of the ink. As a con¬ 
sequence, the aniline black, which is a 
product of the reaction of the ingre¬ 
dients of the ink, is partly formed within 
the body of the stamp paper. In pre¬ 
paring the composition for ordinary 
writing-ink, the oil and lampblack are 
preferably omitted, a small portion of 
gum-arabic being added in their stead, 
the latter subserving the same end as 
the oil. To prevent moulding, a small 
proportion of some antiseptic agent, such 
as salicylic acid, may also be added. 
The novelty consists essentially in such 
a compound as contains the ingredients 
for forming aniline black, and for re¬ 
tarding the reaction sufficiently to defer 
its completion until after the ink shall 
have been applied to the paper or sur¬ 
face upon which it is to be used. 

Indian Ink.—The peculiar ink 
employed by draughtsmen is termed 
■“Indian/* because the best qualities 
have always come to us from India and 


China. In the latter country the 
manufacture of drawing-inks is a large 
industry, and several factories are to he 
found in Shanghae and other parts of 
the empire. 

A. The Chinese mode of manufacture 
is as follows:—In some parts of N. China, 
the lampblack, which forms the founda¬ 
tion of the ink, is prepared much in the 
same manner as in Europe. In other 
districts the following method prevails: 
—The furnaces are built upon the 
ground, with a length varying from 
8 ft. to 40 ft., or even 50 ft., and with a 
mouth about 2 ft. in diameter. The 
material generally used ia pine, or other 
resinous wood, or the resin itself, which 
ia burned at the mouth of the furnace. 
Only the black deposited at the extreme 
end of the furnace is used for the finest 
ink, all the remainder being propor¬ 
tionately coarser. The fineness of the 
grain depends also upon the slowness of 
the combustion. The very finest black 
is said to be derived from pork-fat; the 
next from oils and other kinds of grease. 
The smoothness of the ink is likewise 
largely dependent upon the careful 
sifting of the black through silken 
bags or sieves. The first operation in 
compounding the ink is to soak a quan¬ 
tity of the excellent glue made from 
buffalo-hide; when thoroughly swollen, 
it is set aside, and will keep in this 
state for several days. For use, the 
glue is melted in an iron pot, and as 
much lampblack is added as will pro¬ 
duce a soft paste. This paste is very 
carefully kneaded by hand. A small 
quantity of pea-oil is then added, and 
the whole is maintained at a tempera¬ 
ture of 130° to 140° F. (54° to G0° C.), 
until the paste is found to be perfectly 
homogeneous. It is then poured out in 
the form of flat cakes, weighing 1 lb. to 
2 lb. each, and is left in that condition 
for many days to “ripen.” It often 
happens, when the weather is hot and 
damp, that the cukes become covered 
with mould; hut this does not seem to 
produce any ill effect. While one set of 
workmen manufacture the paste, another 
set fashion it into the familiar forms 
met with in commerce. The latter sit 



at a bench, with a small brazier bcncaLh ; 
the workman warms a piece of the 
paste, kneads it vigorously in his 
hands, presses it inLo a mould, and 
places the latter under a long lever, on 
the end of which ho sits, so as to com¬ 
press the ink forcibly for some seconds; 
he fills another mould in the meantime, 
and so the operation progresses. The 
moulds arc made of wood, the characters 
to be impressed upon the cakes 1 icing 
engraved also on wooden dies. One of 
these dies is dropped into a cavity in 
the bottom of the mould, while another 
is laid on the top of the paste in the 
mould. Common qualities are often 
pressed into largo moulds with several 
partitions, so that the cakes, when dry, 
can easily ho broken oil’from each other. 
For wholesale manufacturing purposes, 
the best is simply rolled, ami the slicks, 
perforated at one end, are strung to¬ 
gether in bunches of J do/, to 1 doz. The 
drying of the cakes occupies 5 to 0 days, 
according to the temperature. Their 
high polish is duo to brushing over with 
a hard brush impregnated with tree- 
wax (probably that secreted by Coccus 
jPi’-lu, on the branches of fir clv inns 
chinansis), which has the additional 
effect of preventing the ink soiling the 
hands when they are moist. The pecu¬ 
liar odour possessed by the finest ink is 
produced by mixing a small quantity of 
musk, or or Borneo camphor, with the 
paste while Hot. The common qualities 
are unscented. The Japanese make ink 
ill the same way, but it is inferior to 
tho Chinese product, as, though the 
glue and gelatine are equally good, less 
care is taken in the preparation of tho 
lamp-black. The finest ink should be 
slightly brown in tint; when quite 
black, bluish, or grey, it is inferior. A 
stick of fme ink gives a clear, sharp 
sound when struck; if the tone be dull, 
the ink is not homogeneous. Tho 
heaviest ink is the best ; it improves in 
colour and brilliancy by age. The chief 
test of good ink is that it will produce 
a tint of any depth, without the slightest 
appearatice of irregularity. Serac cakes 
are worth 5s. to Os. each. 

B> There are several cheaper home¬ 


made imitations of the Chinese ink 
besides some recipes for improving th£ 
qualities of the latter. They are chiefly 
as follows :—(«) To improve Indian ink 
for drawing, so that even the thickest 
lines wifi quickly dry, add 1 part of 
carbolic acid to 80 of the ink. If, by 
mistake, too much has boon added it 
may lie rectified by putting in more 
Indian ink. If tho mixture is properly 
performed, the ink is as easy to draw 
with as it is without carbolic acid, but 
dries quickly, and may even be var¬ 
nished without discharging. (6) p 0]? 
making a deep-black Indian ink, width 
will also give neutral tints in its half 
slnules, rub thoroughly together 8 parts 
lamp-black, fid parts water, and 4 parts 
finely-pulverised indigo. Bull the mix¬ 
ture until most of the water has evapo¬ 
rated ; then add 5 parts gum-arabic, 
2 parts glue, and 1 part" extract of 
chicory. Boil the mixture again till it 
lias thickened to a paste; then shape it 
in wooden moulds which have been 
rubbed with olive or almond oil. 
(n) Musi, of tho black Indian ink met 
with in commerce possesses the disad¬ 
vantage that it blots when a damp 
brush is passed over it ; nr, as draughts¬ 
men say, “it does not titand. 1 * The 
addition of alum docs but little good; 
but bichromate of potash accomplishes 
the object by rendering insoluble the 
glue which the ink contains, and thus 
making the ink permanent. The bichro¬ 
mate of potash possesses a deep yellow 
(almost red) colour, but does not at all 
injure the shade of the ink, as 1 per 
coni, of it in a very fine powder, inti¬ 
mately mixed with the ink, is sufficient. 
The bichromate must always he mixed 
with the ink in a dry state, otherwise 
the latter might lose its friability in 
water. A drawing which has been 
made with this ink in the dark, or by 
artificial fight, must be exposed to sun¬ 
light for u few minutes, which renders 
the biclmmmtod glue insoluble in water. 
Draughtsmen who cannot provide them¬ 
selves with such ink, make use of a 
dilute solution of bichromate of potash 
in rubbing up the ink. There is no 
danger of the yellow penetrating the 
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paper if the ink is thick enough, (d) A 
substance much of the same nature and 
applicable to the same purpose as 
Indian ink may be formed in the follow¬ 
ing manner :—Convert 3 oz. isinglass 
into size by dissolving it over a /ire in 
G oz. soft water ; dissolve 1 oz. Spanish 
liquorice in 2 oz. soft water in another 
vessel over a fire; grind up on a slab 
with a heavy muller, 1 oz. ivory-black 
with the liquorice mixture; add this 
compound to the isinglass size while hot, 
and stir well together till thoroughly 
incorporated. Evaporate away the 
water, and then cast the remaining 
composition in a leaden mould slightly 
oiled, or make it up in any other con¬ 
venient way. This composition will be 
found quite as good as the genuine 
article. The isinglass size mixed with 
the colours work well with the brush. 
The liquorice renders it easily dissolv¬ 
able on the rubbing up with water, to 
which the isinglass alone would be 
somewhat reluctant; it also prevents 
it cracking and peeling off from the 
ground on which it is laid. (V) Dissolve 
horn shavings with caustic alkali; boil 
the brown liquid in an iron kettle till it 
is thick ; pour on double its weight of 
boiling water, and precipitutG by dis¬ 
solved alum; dry, grind, mix it with 
guru-water, and pour it into a mould; 
add perfume if desired. (/) Horae- 
beans, perfectly calcined, are ground to 
a fine powder, made into a paste with 
solution of gum-arabic, and then formed 
into cakes. (<)) Mix finest lampblack 
with a solution of 100 gr. lac and 20 gr. 
boras in 4 oz. water, (h) Griud the 
finest lampblack to a paste with very 
weak solution of potash. It is then 
diffused through water rendered slightly 
alkaline; collected, washed with clean 
water, and dried. The dry powder is 
levigated to a smooth, stiff paste with a 
strong filtered decoction of carrageen 
(Irish moss), or of quince seed. A few 
drops of essence of musk, and about 
half as much essence of ambergris, is 
added by way of perfume towards the 
end of the operation; after which it is 
moulded into cakes, and ornamented 
with Chinese characters and devices as 


soon as they are dry and hard, (i) A 
good Indian ink may be made from the 
fine soot from the flame of a lamp or 
candle, received and collected by holding 
a plate over it. Mix this with the size 
of parchment, and it will be found lo 
give a good deep colour. Burnt rice 
has been by some considered a principal 
ingredient in the genuine Indian ink, 
with the addition of perfumes or other 
substances not essential to its qualities 
as an ink. (j) Dr. Prechfc gives an easy 
method for rendering drawings in 
Indian ink insensible to water, and thus 
preventing the ink from running when 
the drawing has to be coloured and the 
lines are very thick. To the water in 
which the ink has to be rubbed is added 
a weak solution of potash bichromate 
of about 2 per cent. The animal gum 
contained in the Indian ink combines 
with the bichrome, and becomes insolu¬ 
ble under the influence of light. (A) Dr, 
Aug. Cheneiinc has discovered that 
■when the common cockchafer ( Melo - 
lonthi vulgaris) is decapitated an hour 
after feeding, each insect yields 4 or 5 
drops of colouring matter, varying in 
hue with the leaves that have served as 
food. Dr. (Jhevreusc has thus obtained 
14 different tints. Nichies, professor of 
chemistry, Prcclaire, professor of design, 
and Chatelain, architect, report that 
the colour may be used fur mechanical 
and other drawings in place of Indian 
ink, sepia, &c., and that it is unaffected 
by exposure to the light or admixtuie 
with water-colours. The fluid is col¬ 
lected on strips of glass or shells. Bor 
use it is only necessary to dissolve it iu 
water. Laid on in a thick coat, it serves 
as a varnish. Two or three insects 
supply colouring matter sufficient, when 
suitably diluted with water, for the 
execution of a small landscape. (Bull, 
ties Sri. et Arts clc Toligny.) (1) Cal¬ 
cined lampblack, 100 oz.; boghead shale 
black, in impalpable powder, 50 oz ; 
indigo carmine, in cakes, 10 oz.; car¬ 
mine lake, 5 oz.; gum-arabic (first 
quality), 10 oz.; purified oxgall, 20 oz.; 
alcoholic extract of musk, 5 oz. The gum 
is dissolved in 50 to GO oz. of pure water, 
and the solution is filtered through 
z 
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a cloth. The indigo carmine, lake, 
lampblack, and shale black, are incor¬ 
porated with this liquor, and the whole 
is ground upon a slab with a mull or in 
the same manner as ordinary colours ; 
but in this case the grinding takes 
much longer. When the paste is thor¬ 
oughly homogeneous, the oxgall is 
gradually added, and then the alcoholic 
extract of musk. The more the black 
is ground the finer it is. The black is 
then allowed to dry in the air, until it 
has acquired sufficient consistency to lie 
moulded into cakes, which in their turn 
are still further dried in the air, out of 
tho reach of dust. When quite linn, 
those cakes are compressed in bronze 
moulds, having appropriate designs 
engraved upon them. Tho moulded 
ink is then wrapped in tinfoil, with a 
second envelope of gilt, paper. Tho ink 
which has been prepared in this manner 
possesses all the properties of tho real 
Chinese article. Its gram is smooth, it 
flows very well, mixes perfectly with 
ninny other colours, and becomes so 
firmly iixod to the paper, that other 
colours may be spread over it without 
washing it out. (Killault.) 

Invisible or Sympathetic 
Ink. —* The terms “ invisible ” and 
** sympathetic ” are applied to any 
writing fluid which leaves no visible 
trace of the writing on the paper, until 
developed by the application of bent or 
chemical reagents. They have been sug¬ 
gested (somewhat unpractically it must 
be owned) for use on post-cards. They 
are principally as follows:—(a) Solu¬ 
tion of hugar of lead in pure water 
loaves no trace of writing when dry; 
the written characters held over a jet 
of sulphuretted hydrogen are developed 
of an intense black colour. (6) Nitrate 
of the dcutoxide of copper in weak solu¬ 
tion gives an invisible writing, which 
becomes red by heating. ( o ) Chloride 
of copper in very dilute solution is 
invisible till heated. To make it, dis¬ 
solve equal parts of blue vitriol and 
sal-ammoniac in water, (d) Nitrate of 
nickel and chloride of nickel in weak 
solution form an invisible ink, which 
becomes green by heating, when the 


suit contains traces of cobalt, which 
usually is tho case; when pure, it be¬ 
comes yellow, (c) Chloride of cobalt in 
properly-diluted solution (25 gr. to the 
oz.) will produce a pink writing, which 
will disapixuir when thoroughly dry, 
become green when heated, disappear 
when cold, and pink again when damp. 
When often or strongly heated, it will 
at last become brown-red. (/) When 
the solution of acetate of protoxide of 
cobalt contains nickel or iron, the writ¬ 
ing made by it will become green when 
heated; when it is pure and free from 
these metals, if becomes blue. (</) Bro¬ 
mide of copper gives a perfectly in¬ 
visible writing, which appears very 
promptly by a slight heating, and dis¬ 
appears perfectly by cooling. To prepare 
it, take 1 part bromide of potassium, 
1 part blue vitriol, 8 parts water. It 
is better also to discolour the bluo 
vitriol with 1 part alcohol, (/i) Write 
with a solution of paraffin in benzol. 
When the solvent Jins evaporated, tho 
paraffin is invisible, but becomes visible 
on being dusted with lampblack or 
powdered graphite, or smoking over a 
candle-name, (i) Writing with iodide 
of polnsli and starch becomes bluo by 
the least trace of acid vapours in the 
atmosphere, or by the presence of ozone, 
To mu Ice it, boil starch, and add a small 
quantity of iodide of potassium ill solu¬ 
tion. (j) Sulplmto of copper in very 
dilute solution will produce an invisible 
writing, which will turn light-blue by 
vapours of ammonia. (A) Soluble com¬ 
pounds of antimony will become red by 
sulphide of hydrogen vapour. (/) Soluble 
compounds of arsenic and of peroxide of 
tin will become yellow by the same 
vapour, (in) An acid solution of chlo¬ 
ride of iron is diluted till the writing is 
invisible when dry. This writing has 
the remarkable property of becoming 
red by sulpho-cyanitle vapours (arising 
from the action of sulphuric acid on 
sulpho-cynnide of potassium iu a long¬ 
necked flask), and it disappears by am¬ 
monia, and may alternately be made to 
appear anrl disappear by these two va¬ 
pours. (n) Writing executed with rice- 
watcr is invisible when dry, but the 
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characters become blue by the applica¬ 
tion of iodine. This ink was much 
employed during the Indian Mutiny, 
(o) Characters written with an aqueous 
solution of iodide of starch disappear in 
about 4 weeks, (ji) Dissolve 1 ll. oz. 
common oil of vitriol (sulphuric acid) 
in 1 pint soft water; stir well, anil 
allow” to cool. Write with a clean steel 
pen ; when dry, the writing is invisible; 
held to the tire, it becomes indelibly 
black. (7) Writing executed with a 
clean quill pen dipped in onion or turnip 
juice is invisible when dry; when the 
paper is heated, the characters assume a 
brown colour, (r) Milk makes a good 
invisible ink, and butter-milk answeis 
the purpose better. It will not show 
if written with a clean new pen, and 
ironing with a hot il.it-iron is the best 
way of showing it up. All invisible 
inks will show on glazed paper; there¬ 
fore unglazed paper should be used. 
($) Boil niitgalls in aquavit a,*; put 
some Homan vitriol and sal-ammoniic 
to it, iind when cold dissolve a little 
gum-arabic, and it will, when written 
with, vanish in 24 hours, (t) Burn 
flax so that it may be rather moul¬ 
dered than burned to ashes, then grind 
it with a muller on a stone, putting a 
little aquavitco to it, then mix it with 
a little weak gum-water, and what you 
write, though it seem fair, may be 
rubbed or washed out. (u) Widemaun 
communicates a new method of making 
an invisible ink to Die Natur. To make 
the writing or drawing which has been 
made upon paper with the ink appear, 
it is sufficient to dip it into water. On 
drying, the traces disappear again, and 
reappear by each succeeding immersion. 
The ink is mndo by intimately mixing 
linseed-oil, 1 part; water of ammonia, 
20 ; water, 100. The mixture must be 
agitated each time before the pen is 
dipped into it, as a little of the oil may 
separate and float on top, which would, 
of course, leave an oily stain upon the 
paper. 

Mlarkmg-iiik.—The use of mark¬ 
ing-ink is for writing on textile fabrics; 
it must therefore be proof against the 
action of hot water, soap, alkalies, &c. 


The chief recipes are:— (ti) 20 parts 
potash are di?> solved in boiling water, 
Vi parts finely-cut leather-chips, and 
ft parts flowers of sulphur are added, and 
the whole in heated in an iron kettle 
until it is evaporated to diyness. Then 
the heat is continued until the ma«s 
becomes soft, care being taken that it 
does not ignite. The pot is now removed 
from the lire, and water is added ; the 
solution is strained, and preserved in 
bottles. This ink flows easily from the 
pen. (b) Triturate 1‘75 dr. aniline 
black with 240 drops strong hydro¬ 
chloric acid and 42 dr. strong alcohol. 
The mixture is diluted with a hot solu¬ 
tion of 2*5 dr. gum-arabic in 170 dr. 
water. This ink docs not attack steel 
pens, and is destroyed neither by mineral 
acids nor by caustic alkalies, (c) Neu¬ 
tralise 75 gr. carbonate of ammonia 
with pure nitric acid, and triturate 
45 to GO gr. carmine with the solution. 
Mordant the fabric with a mixed solu¬ 
tion of acetate of alumina and tin salt, 
and write upon it, when it Is perfectly 
dry, with the iuk. The rbaracteis will 
be of a Tyrian purple colour. («/) Dis¬ 
solve in U0 dr. water, 8-25 dr. crystal¬ 
line chloride of copper, 10*65 dr. chlo¬ 
rate of soda, and 5*45 dr. chloride of 
ammonium; dissolve 20 dr. hydrochlo¬ 
rate of aniline in 30 dr. distilled water, 
and add 20 dr. solution of gum-arabic 
(1 part gum to 2 water), and 10 dr. 
glycerine; 4 parts of the aniline liquid 
mixed in the cold with 1 part of the 
copper solution produce a greenish 
liquid, winch may be used at once for 
marking linen; but as it decomposes in 
a few days, it is better to preserve the 
two solutions separately. The writing 
is at first greenish, but is blackened by 
exposure to steam (for example, by being 
held over the spout of a boiling kettle). 
A dry heat renders the tissue brittle, 
(<?) First mix 1 lb. extract of logwood 
with 1 gal. water; then dissolve 4 oz. 
sulphate of protoxide of iron in 4 oz. 
water; and J oz. sulphide of potassium 
in 2 oz. water. Dissolve the logwood 
extract by boiling; add the potassium 
solution to the iron solution, until the 
latter assumes a black colour ; then add 
z 2 
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this to the logwood solution, and boil 
for a fow minutes. Add J oz. cyanide of 
potassium, to iix the colour; then gum 
and alcohol. (/) An excellent marking- 
ink is made from the resinous juice of 
“ marking-nuts,” the fruit of an East 
Indian tree (k'cmccarjms Anacardimn). 
The “ nuts ” are coarsely crushed, then 
digested for some time in petroleum 
other; the solvent is finally allowed to 
evaporate spontaneously. The syrupy 
residue, when used for marking, gives a 
brown mark, which changes to black on 
applying ammonia or calcic hydrate. 
The marks resist chlorido of lime, acids, 
and potassium cyanide. (</) First 
moisten the place where the letters are 
to he written with a solution of 1 dr. 
carbonate of soda and 1 dr. gum-arabic 
in J oz. water, and smooth the spot with 
a warm iron. Next, with a quill pen 
write with a solution of 1 dr. bichloride 
platinum in 2 az. water. Lastly, when 
the writing is dry, write over the letters 
only with a solution of 1 dr. protochlo¬ 
ride of tin in 2 ox. water. The marks 
immediately acquire a bright purple 
colour, (/i) A quicker but more ex¬ 
pensive method is to write with a solu¬ 
tion of chloride of gold on the linen, 
previously starched and pressed; on 
exposure to sunlight the letters assume 
a bright rose-pink colour. (<) When a 
stencil-plate is used, apply with the 
brush a mixture of Chinese vermilion 
with thin copal varnish. The letters 
will appear rod. (/) 22 parts car¬ 
bonate of soda are dissolved in 25 parts 
distilled water; also 17 parts nitrate of 
silver in 42 parts ammonia; 20 parts 
giun are then macerated into 00 parts 
water, and mixed with the soda solu¬ 
tion ; the uiIrate of silver solution is 
then added, together with 03 parts 
sulphate of copper. The ink writes a 
rich blue, (k) Dissolve 1 dr. nitrate of 
silver in J oz. water; add to solution 
as much liquid ammonia as will redis¬ 
solve the precipitated oxide, with some 
sap green to colour it, and sullicient 
gum water to raise the volume to 1 oz. 
Letters written with this ink should lio 
first fire-heated, and then exposed to 
tho sun to blacken. The fabric requires 


no previous preparation. (1) Write 
with a solution of nitrate of silver 
thickened with gum and tinted with 
green, on fabrics previously damped 
with solution of carbonate of soda. 
(»i) Dissolve separately 1 oz. nitrate of 
silver and lj oz, carbonate of soda; 
mix tho solutions, and collect the pre¬ 
cipitate on a filter; wash well; intro¬ 
duce the moist precipitate into a mortar 
and add 8 scr. tartaric acid; triturate 
till ellervesceiieo ceases; add sullicient 
strong liquor ammonia; to dissolve the 
tartrate of silver; add 4- fl. dr. orchil, 
4 dr. powdered white sugar, and 12 dr, 
powdered gum-arabic ; make up to G fl, 
oz. with distilled water. ( n ) Crimson 
marking-ink may be made by adding 
0 gr. carmine to the liquor ammonite 
of («i); but it soon loses its crimson 
Hut, and becomes black, (o) Dissolve 
25 gr. powdered gum copal in 200 gr. 
lavender oil, by the aid of gentle heat; 
then add 2J gr. lamp-black, and J gr. 
powdered indigo, (p) Jn 18 oz. water 
boil 2 oz. shellac, and 1 oz. borax; 
when cold, filter; add 1 oz. gum-arabic 
dissolved in 2 oz. water, with the re¬ 
quisite quantity of indigo and lamp¬ 
black. (</) First dissolve together 
8*5 parts chlorido of copper, 10*0 parts 
salt, and 5*3 parts sal-ammoniac, in 
GO parts distilled wafer; then dissolve 
20 parts hydrochloride of aniline in 
30 parts water, to which has been added 
20 parts of a gum solution (made by 
dissolving 1 part gum in 2 parts water), 
and lastly, add 10 parts glycerine. 
These solutions are kept in separate 
bottles. For use, mix 1 part by bulk of 
the first solution with 4 parts by bulk 
of the second. Apply with a quill pen 
or small brush. The writing appears 
green at first, hut blackens on ex¬ 
posure to a higher temperature. A 
steel pen may he used for writing with 
it. If the cloth, after being marked, 
is put into tepid soap-suds, tho writing 
acquires a fine bluish tint. Tho ink 
should he perfectly limpid, so as to pene¬ 
trate the fabric; and the solutions 
should be mixed only when they are to 
be used, (r) Enough finely-powdered 
cinnabar to form a moderately thick 
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liquid is very intimately mixed with 
egg-albumen, previously diluted with 
an equal bulk of water, beaten to a froth, 
and filtered through tine linen. Marks 
formed on cloth with this liquid by 
means of a quill are fixed after they 
have become dry by pressing the cloth 
on the other side with a hot iron, (s) 
The following recipe produces a marking- 
ink that is quite indelible, and may be 
applied to the calico with a printing- 
machine :—Heat 9 parts Venice tur¬ 
pentine with 4- parts olein until well 
incorporated. Place 10 parts soft potash 
soap on a slab, and work in the turpen¬ 
tine mixture. Now add 6 parts lamp¬ 
black (previously ground and sifted), 
mix well, and dually add 1 part neutral 
extract of indigo, (f) Dissolve 30 gr. 
of nitrate of silver in 1 oz. of water ; 
add to this 15 gr. of powdered gum- 
arabic, ami 5 or 6 drops of Tavling’s 
red ink; shako well, keep in a stop¬ 
pered bottle away fionr the light, and 
write with a quill pen. After writing, 
expose it to light for a short time until 
it becomes nice and black, (u) The 
following is a recipe for an indelible red 
ink to u-.e with stamps on linen:— 
Liquefy 1 pint of balsam of cujiiri by 
aid of heat, and gradually stir in 2 oz. 
of thoroughly dry white curd soap cut 
in thin shavings, and stir until properly 
diffused. Then introduce a sutlicient 
quantity of vermilion, and stir occa¬ 
sionally until cold, (r) Albert Smith, 
of Essex Iload, makes a marking-ink 
which can be used with any pen, does 
not require heating, and will not injure 
the must delicate fabric. The ink writes 
with a green tinge, and turns an in¬ 
tense black on the first washing. Smith 
says that the ink cannot be removed by 
any known chemical means— chloride of 
lime, cyanide of potassium, caustic soda, 
and potash having no effect upon it. 
(w;) Marking-ink for parcels:—Dissolve 
flsphaltum, grahamite, nlberbtc, or any 
minerals of this character in naphtha or 
oil of turpentine to a thin fluid. It dries 
quickly, does not spread, and the mark¬ 
ings are nearly indestructible, (a?) A 
Lag marking-ink that will stand good, 
even when bags filled with chemical 


manures have been in rain and sunshine 
over 10 days :—1 lb. of logwood chips 
boiled in 1 gal. of water 10 minutes j 
then stir in l oz. of bichromate of potash, 
and boil this 10 minutes longer; then 
add, when cold, £ lb. common gum, 
previously dissolved, and stir well in. 
This will flow well from the pen, and 
will mark bags with either the stencil 
plate or block. The cost of above ink 
is about (J tl. per. gal. 

Miscellaneous Inks.—(A.) Inks 
for writing on metallic surfaces may be 
made as follows(«) 1 part verdigris 
(acetate of copper), 1 part .sal-ammo¬ 
niac, 4 part soot, 10 parts water j .stir 
well; write with a quill, (b) 1 gr. 
sulphate of copper dissolved in 20 gr. 
water; add 2 drops hydrochloric acid, 
and enough solution of gum-arabic to 
make the ink adhesive. To make the 
writing appear at onre, add a little 
pyrogallic acid. Write with a copper 
pen. (c) Dissolve 2 oz. shellac in 1 pint 
alcohol, filter through chalk, and mix 
with finest lampblack; forms a jet- 
black lustreless ink, insoluble in water. 
(J) Take 4 lb. of nitric acid and 1 oz. 
muriatic acid. Mix aud shake well 
together, and then it is ready fur use. 
Cover the place you wish to mark with 
melted beeswax; when cold, write your 
inscription plainly in the wax clear to 
the metal with a sharp instrument. 
Then apply the mixed acids with a 
leather, carefully filling each letter. 
Let it remain 1 to 10 hours, according 
to the appearance desired ; then wash 
and remove the wax. (o) Make a 
saturated solution of sulphate of copper 
in gum-water. Write with a quill pen. 
When quite dry, give the labels a coat 
of white hard varnish, the labels being 
slightly warmed before application. 
(/) Chloride of platinum, £ oz.; soft 
water, 1 pint; to be kept in glass mul 
used with a quill pen. (7/) Verdigris, 
sal-ammoniac, and levigated lampblack, 
of each J oz.; common vinegar, J pint; 
mix thoroughly. (/) is the better, but 
rather expensive ; both will do for zinc, 
iron, or steel. 

(Zb) Gold and silver inks are made 
aB follows :— (a) 24 leaves gold, 4 oz. 
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bronze golil, ;)0 drops spirits of wine, 
30 gr. honey, 4 dr. gum-arabic, 4 oz, 
rain-water; rub the gold with the 
honey and gum, and having mixed it 
with the water, add the spirit. (6) 1 
pari, gold, 3 parts a,pin login ; mix, and 
evaporate till all the chlorine is given 
oil’; cool, and mix well with ether; 
thicken with naphtha or essential oils. 
(r) For gold ink it is best to employ 
genuine gold-leaf, but owing to the 
expense tliis is seldom used ; sometimes 
mosaic gold (sulphide of tin) or iodide 
of lead is employed, but almost always 
Dutch leaf. Owing to the relatively 
low price of silver, genuine silvor-lbil is 
used for silver ink ; false silver-foil is 
seldom used, and is not so good. Fur 
other metallic inks, emiimereial bronze 
powders are employed. The genuine 
and false foils are also sold in a liuely- 
pulvorizud state; they are made from 
tile waste of the gold-beaters by rubbing 
it in metallic sieves to ail impalpable 
powder. In consequence of the healing 
between gold-beaters’ skin, it lias par¬ 
ticles of grease and other impurities 
attached to it, which must bo removed 
before it cun be used for ink. For this 
purpose, the whole sheets, or the com¬ 
mercial bronze powder, are triturated 
with n little honey to a thin magma on 
a glass or porphyry plate with a pestle, 
as carefully as possible, as the beauty of 
tlie ink depends essentially on this. The 
finely-rubbed paste is rinsed into a thin 
glass beaker, boiled for a long time with 
water containing a little alkali, fre¬ 
quently stirred, decanted, well washed 
with hot water, and dried at a goalie 
heat. By boiling this powder with 
water containing sulphuric, nitric, or 
hydrochloric acid, different similes can 
be imparted. Next, a solution of 1 part 
of white gum-aralde in 4 parts of dis¬ 
tilled water is mixed with 1 part of 
potash water glass, and triturated with 
the requisite quantity of purified me¬ 
tallic powder. Child ink will bear more 
liquid than silver iuk, since gold covers 
much better; on rough paper, more 
metal is necessary than on sized paper; 
on light paper, more than on dark, to 
make the colour of the ink appear 


equally intense. In general 1 part of 
foil is enough fur 3 or 4 parts of the 
above liquid. In preparing large qu an . 
tities of ink, a low porcelain measure is 
used for transferring it to the small 
glass vessels where it is to be kept, and 
it must be continually and thoroughly 
stirred so that it will always keep well 
mixed, it requires frequent stirring 
also when in use. It is best to mix the 
dry powder with the liquid immediately 
before using. The ink can be used with 
a common steel pen, and /lows very well 
when writing slowly, but it is better to 
use a pencil. Thu use of potash water 
glass is of much importance. It greatly 
increases the metallic lustre on paper, 
in-events its looking dead, protects the 
writing from being discoloured by the 
action of tlie atmosphere, and pre¬ 
vents its penetrating too fur into the 
pores of I lie paper, without rendering jt 
very viscid. Although tlie writing of 
itself possesses ft high metallic lustre, it 
limy 'be increased iiy gently polishing 
with a polishing steel. Inks made with 
mosaic gold, mosaic silver, iodide of lend, 
&c., are not nearly so beautiful. (C. II. 
Yicdt.) 

(C.) Inks for Writing on Glass.—(u) 
A solution of hydrofluoric acid applied 
to glass previously coated .with wax, 
and the matter scratched through with 
a style. (4) 3 parts barium sulphate, 
1 part ammonium fluoride, and sufficient 
sulphuric acid to decompose tlie ammo¬ 
nium fluoride and make tlie mixture of 
a semi-fluid consistence. It should be 
prepared in n leaden dish, and kept in it 
gutta-percha or leaden bottle. 

(7J.) Burnishing Ink.—-1 oz. shellac, 
1 oz. borax, sufficient water, Boil to 
the consistence of syrup, and add a few 
drops of strong ammonia water. A 
small amount, of soap is sometimes also 
introduced. Add a sufficient quantity of 
this to the ink to obtain tlie desired re¬ 
sult. Instead of the above, soap is often 
used alone, or with a trace of glycerine, 
ammonia, or gum-arabic. 

(/o'.) Shoe-finishers’—Make a strong 
decoction of logwood, preferably in soft 
water, by boiling; then add green vitriol 
at the rate of 2 oz. to the gai., with J oz 
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each bichromate of potash ami gum- 
arabic. Powder the last 3 ingredients, 
and even the logwood if you like, as it 
will take the colour out quicker; or 
you can m>e the prepared extract of 
logwood at the rate of 1 oz, to a gal. of 
water. 

(i-l) Bookbinders’ Ink.—A very good 
red ink may he made in the following 
manner:—Infuse 4 lb. of Brazil-wood 
raspings in vinegar for two or three days. 
Boil the infusion gently for ail hour, 
and filter it while hot. Put it again 
over the fire and dissolve in it, first, 
w oz. of gum-aiabic, and aftei wards of 
alum and white sugar, each £ oz. A 
little alum will improve the colour. 
The blue is a solution, of imligo or 
Prussian blue. 

(G.) Obliterated Ink.—(a) Wash in 
warm water to remove t.alfc if the paper 
has been immersed in sea-water, and 
then soak in a weak solution of gallic 
acid, say 3 gr. to the oz. (£») Wash in 
clean water and soak in solution of 
proto-sulphate of iron, 10 gr, to the oz. 
(o) Apply a solution of potassium ferrn- 
cyanide with a brush, when the writing 
will appear in blue, if any iron is left of 
the original ink. 

(I/.) Falsified Writing.-—Goberfc has 
found that if writing is ever so carefully 
scratched out, there are still left 
sufficient traces of the oxide of non in 
the ink to become visible in a photo¬ 
graphic copy. Light reflected from 
paper that has not been written on acts 
in a different way on the photographic 
materials from that reflected from 
places which have been once core red 
with ink. By this means the genuine¬ 
ness or otherwise of a document can 
always be ascertained. (Stummer’s 
fnrjQmeur.') 

Printing-ink:.—The ink used by 
printers is compounded mainly of two 
ingredients, colouring matter and var¬ 
nish. The former varies according to 
the quality and tint of the ink; the 
latter may be obtained by natural 
resinous substances, or by mixing oil, 
rosin, and soap. 

(A). Black. —(a) The chief colouring 
matter in black printing-ink is vegetable 


lampblack. The price of the best quali¬ 
ties precludes their use except for spe¬ 
cially fine iuk ; nevertheless, good ink 
cannot be made with inferior samples. 
An undue proportion of lampblack in 
the ink will cause it to smear, however 
long it may have been printed, and to 
“set-off” during bookbinding opera¬ 
tions. Thus the thickest inks arc not 
the best, if the lamp-black is more than 
the varnish can bind. Ivory-black is 
too heavy to be used alone; but a pro¬ 
portion ground up with the other in¬ 
gredients makes a valuable ink for pro¬ 
ducing the best possible effect with 
wood-engravings. Only the best and 
blackest is admissible. Prussian blue, 
ground exceedingly fine, and used 
sparingly, deepens the colour of 
ink ; in excess, it gives a cold appear¬ 
ance. Indigo may replace Prussian 
blue. Perhaps the blackest tint is pro¬ 
duced by equal quantities of each. To 
give a rich tone, and remove the cold¬ 
ness caused by indigo and Prussian blue, 
the addition of a litile Indian red is 
strongly recommended. 

The natural resinous substauees em¬ 
ployed as a source of varnish are balsam 
of copaiba and Canada balsam. The 
former is superior, and when old and 
pure may be used without any prepa¬ 
ration. The latter is much thicker 
and dries more quickly, and cannot 
therefore be used alone: but for a 
strong ink, a small proportion may with 
advantage be added either to the balsam 
of copaiba or to the artificial varnish 
now to be described. 

The basis of the artificial varnish is 
linseed-oil, which should be as old as 
possible. Of all other oils, the only 
one recommended as a substitute is nut- 
oil. The rosin used may be either 
black or amber. It melts in the boiling 
oil, and combines with it, pieventing 
its separation from the colouring mat¬ 
ter and staining of the paper, and bind¬ 
ing the ink to prevent its smearing. 
The properties possessed by soap, which 
render it such an indispensable ingre¬ 
dient of printing-ink, are that it causes 
the ink (1) to adhere uniformly to the 
face of the type, (2) to coat it com- 
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plotely with the smallest quantity, (3) 
to leave the face of the type clean, ami 
attach itself tu tho surface of the damp 
[taper by the action of pressure, and 
that repeatedly, (-f) to wash easily oil' 
the type, and (5) to never skin over, 
however long it limy ho kept. l>’or all 
dark inks, well-dried yellow or tur¬ 
pentine soap may he employed ; for 
light-tinted inks, eurd soap is preferable. 
Used in excess, soap tends (1) to render 
the colour unequal, where a large sur¬ 
face is printed, (2) to spread over the 
edges of the typo, so as to give them a 
rough appearance, and (It) to prevent 
the ink drying quickly, and cause it to 
“setoff” when pressed. It is tints 
opposed to tile binding quality of the 
rosin. Its due proportion is when the 
ink works clean, without clogging. 

The combination ol' those several in¬ 
gredients is effected in the following 
manner i—Into an iron vessel having 
2 to 3 times the capacity of the materials 
it is to receive, put 6 qt. linseed-oil, 
and innko a lire under it. lifter a 
time, the oil simmers and bubbles up, 
hut as the temperature increases tliu 
surface resumes placidity ; next it com¬ 
mences to smoke, and thou to boil, 
emitting a very strong odour; ns the 
boiling continues, a scum arises. At 
this stage, repeated tests should be 
made to ascertain whether the escaping 
vapours will ignite. At the moment 
whan they will do so, tho pot is re¬ 
moved from tho five anil placed on the 
ground, and tliu contents are stirred 
■with an iron spatula, and kept burning. 
The pot is covered occasionally to ex¬ 
tinguish tho (lame, while samples are 
xvithdrawn to test tho consistence. 
When drops of the oil let fall upon a 
porcelain surface will draw out into 
strings about A in. long, the oil is suited 
for ink for ordinary book-work. Tho 
flame is then extinguished liy firmly 
replacing tho cover. On removing it, 
there is a great escape of strong-smell¬ 
ing smoke, and much froth; the latter 
is made to subside by thorough stirring, 
and when this is accomplished, hut not 
before, 8 lb. of amber or black rosin is 
gradually introduced and stirred in. 


When the rosin is dissolved, If lb. „f 
dry brown or turpentine soap, in slices 
is stirred in gradually and cautiously’ 
as it froths copiously. When all the 
soap is in, and the frothing has' ceased 
the ]iot is returned to the fire till its 
contents boil, constant stirring being 
maintained. This completes the rut. 
nish. Into an earthenware pot, or a 
tul), of sufficient capacity, is put 5 oz, 
of I’russian blue or indigo, or the two 
combined ; then -1 lb, of the best “ mine¬ 
ral lampblack,” and UJ- lb. of good 
lampblack; next add the varnish by 
degrees while warm, stirriug meantime 
and until all the ingredients are 
thoroughly mixed ; Anally pass It 
through a levigating mill, or between 
tho stone and inullcr, and reduce it to 
impalpable liucnost.. ( b ) A line, in¬ 

tensely black, strong ink, without 
the use of oil and rosin, may be 
made in tho following manner i— 
9 or., balsam of copaiba, 3 oz. lamp- 
biock, if- oz. indigo or Prussian blue, 
or equal proportions of each, £ oz. 
Indian red, 3 oz. dry turpentine soap, 
ground between a muller and a stone 
to impalpable fineness. This is an ex¬ 
cellent ink for giving good effect to 
highly-finished wuad-engvaviugs. («) 
In Germany an ink, prepared ns 
follows, has been used, and is said to 
yield a very clear and fine impression 
when properly prepared ;—Venice tur¬ 
pentine, oz, ; soap, in thick paste, 
‘2J oz.; oleine, rectified, 1 oz,; carbon 
black, 1J oz.; Paris blue, J oz.; ox¬ 
alic acid, h oz.; xvator J oz. _ The 
three Inst ingredients are mixed into a 
paste. The turpentine and oleine are 
mixed at a gentle heat, the soap arid 
carbon then introduced, and, after cool¬ 
ing, the blue paste is added, the whole 
being ground beneath a muller to a 
very fiuo and smooth paste. (d) 

Kerclier and Ebnor’s printing - ink 
is prepared by first dissolving iron in 
sulphuric, hydrochloric, or acetic acid. 
Half tire solution is oxidized by means 
of nitric acid, after which the two 
halves are mixed, and precipitation is 
produced by the oxide of iron. The 
precipitate is filtered, xvashed, and 
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mixed with equal parts of tannic and 
gallic acid, which produces a black 
bordering on blue. The black is washed 
.and dried, then mixed with linseed oil, 
and an ink is obtained suitable for 
printing, lithography, and wood or 
inetal engraving, (e) The base of com¬ 
mon printing ink is a liuseed-oil varnish, 
which sometimes possesses a disagree¬ 
able odour, and the ink made from it 
smells so badly as to make a freshly- 
printed paper an unpleasant companion 
for sensitive nostrils. Dr. Bracken- 
busch, of Berlin, proposes to overcome 
this disadvantage by replacing the lin¬ 
seed varnish with a solution of colo¬ 
phony (rosin) in paraffin oil. He dis¬ 
solves 45 parts of fine rosin in 25 parts 
of paraffin oil by heating them to 176° F. 
(8U° C.), or by mixing them with a ma¬ 
chine at ordinary temperature. When 
the solution is effected, if such it may 
be called, 15 parts of soot or lampblack 
are added. (/) Persoz and Jeanolle 
make ink for letterpress-printing, litho¬ 
graphy, and autography, from the 
refuse of the gasworks, from other tar, 
and the heavy oils of petroleum, resin, 
wood, &c. They say that these sub¬ 
stances present valuable qualities for 
the purpose, that they mix readily 
with lampblack and other dry colours in 
powder, and that the ink made from 
them has the great advantage of neither 
penetrating the paper nor spreading; 
and lastly, that it may be mixed in 
any desired proportions with the fatty 
oils for certain classes. For black ink 
for typographic printing, the inventors 
use what they call evaporated tar, or 
liquid pitch, with lampblack and Prus¬ 
sian blue, in the following proportions : 
—Tar, 100 parts; lampblack, 36 ; Prus¬ 
sian blue, 10 ; glycerine, 10. (</) Cnlo- 
plionic tar, 14 lb. ; lampblack, 3 lb.; 
indigo, 8 oz.; Indian red, 4 oz. ; 
yellow rosin soap, 1 lb. The colo- 
phonic tar referred to is the residuum 
from the distillation of rosin for rosin- 
oil. (A) Linsced-oil, 40 gal.; litharge, 
4 lb.; lead acetate, 2 lb. The oil is 
heated to about 600° F. (316° C.) for 
48 to 65 hours, according to quality of 
varnish required, the lead salts being 


added as driers. To each gallon of 
this varnish, 4 lb. of gum copal is add¬ 
ed and dissolved. For common news 
ink, the proportions jue as fullows:— 
Of the above varnish, 15 lb.; rosin, 
10 lb.; brown rosin soap, 2 lb. 
lampblack, 54 lb. ( i ) A fine ink. 

suitable for use with rubber type, i: 
prepared from soluble nigrosine, 1 oz. 
pure glycerine, 4J- uz.; white curd soap. 
J oz.; w ater, q.s. The nigrosine, 
finely powdered, is mixed into a stilt 
paste with the water, hot, and alter 
standing a few hour?', this is mixed 
with the glycerine ami soap, and the 
paste is rubbed down with a muller on 
a hot stone slab, 

( B .) Coloured.—P rinting-inks may 
be made in a number of colours besides 
black. The principal are the follow¬ 
ing :— 

Blue. —(a) Indigo gives a deep but 
dull blue; it is cold but permanent. 

( b ) Prussian blue needs much grinding, 
and extra soap; it affords a deep bright 
colour, and is useful for making greens. 

(c) Antwerp blue is easily ground to 
the proper degree of fineness, makes a 
good ink, and works clean and well; 
its tint is bright and light, with a 
slight green tendency. 

Green, —Various shades of green may 
be produced by suitable admixture of 
blues and yellows. Prussian blue and 
chromate of lead make a good rich 
green; indigo and the same yellow, a 
deeper, duller colour; Antwerp blue 
and the same yellow, a brilliant rich 
green. The chromate must be quite 
pure to ensure bright colours. 

Purple. —Different shades of purple 
may be made by grinding together car¬ 
mine or purple lake, with Prussian 
blue. 

Red. —{«) Carmine may be readily 
ground into a fine ink of brilliant col¬ 
our by admixture with black ink var¬ 
nish made with balsam of copaiba. It 
is expensive, but valuable for special 
purposes. (6) Crimson lake is easily 
reduced by the mxiller; it works clean, 
and does not require more soap than is 
contained in the varnish, but it does 
not possess much depth, (c) A deeper 
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tone than can bo obtained from com¬ 
mercial lake may bo produced in the 
following manner :—I on. bust cochineal, 
powdered, and boiled in 1 qt. water, 
till the colouring matter is extracted, 
let the cochineal subside, and pour the 
liquid into another vessel; when cold, 
gradually add some chlorate of tin, 
with constant stirring, till the super¬ 
natant liquid, on standing, becomes 
nearly colourless; then add a little 
powdered alum. Assist the solution by 
stirring ; allow to subside; pour oil'the 
excess liquid ; wash the coloured resi¬ 
due with 3 or 4 waters, to remove the 
acid; and dry carefully and slowly. 
The addition of cream of tartar during 
the process will given purple tint, (if) 
Vermilion may be used for red ink 
whore neatness is required, ns fur title- 
linos of books. The quantity vanes 
much, and necessitates cure in its pro¬ 
portions. It requires much soap to 
make it work clean, (e) l*’uv cheap 
work, sueli as posting-bills, red-lead 
may be used it requires additional 
soap to make it work clean, and its col¬ 
our soon changes to black. (/) An ex¬ 
cellent permanent red, of rich tone, 
may be produced from Indian red. (;/) 
Venetian red is easily ground into a 
smooth ink, and requires but little more 
soap than the varnish usually con¬ 
tains ; it is not very intense. (A) 2 oz. 
mineral orange-red, 1 oz. Chinese ver¬ 
milion; grind in printers’ varnish or 
oil, as prepared for ordinary printing- 
ink. 

Yellow. —(a) The highest yellow is ob¬ 
tained from chromate of lend, which is 
easily ground into a fine ink, works 
freely and well, anil requires but little 
sonp beyond what the varnish contains. 
(6) Yellow ochre is easily ground into a 
fmo lnlc; it gives a useful colour, dull, 
hut pormnuont. 

Stamping-inks. —These arc in¬ 
tended for use with rubber stamps, 
(a) The ordinary stamping-ink made by 
diluting printing-ink (which is made of 
lampblack and linseed varnish) with 
boiled linseed oil, stands pretty well if 
enough is used, but when poorly 
stamped will wash off. Dr. W. Keissig, 


of Munich, has recently made an ink 
for cancelling stamps which is totally 
indelible, and the least trace of it can be 
detected chemically, It consists of 16 
parts of boiled linseed-oil varnish, 6 
parts of the finest lampblack, nod 2 to 
5 parts of iron perchlorido. Diluted 
with J the quantity of boiled oil var¬ 
nish, it can be used for a stamp. (Jf 
course it can only be used witli rubber 
stamps, for metallic type would lie 
destroyed by the chlorine iu the ink. 
To avoid this, the porchloride of iron 
may he dissolved in absolute alcohol, 
mid enough pulverized metallic iron 
added to reduce it to the protoohloridc, 
which is rapidly dried ami added to the 
ink. Instead of the chloride, other 
salts of protoxide or peroxide of iron 
can bu used. The iron unites with the 
cellulose ami Iho sizing of the paper, so 
that it can easily be detected even after 
the ink has nil been washed off. Sul¬ 
phide of ammonia is well adapted for 
its detection, (It) A violet ink for rub¬ 
ber stamps is made by mixing ami dis- 
siiiving 2 to 4 dr. aniline violet, 15 oz. 
alcohol, 15 oz. glycerine. The solution 
is poured on the cushion and rubbed in 
with a brush, (o) The following is 
soid to be a good ink for use with rub¬ 
ber stamps i—Aniline violet, 90 gr,; 
boiling rain-water, 1 oz.; to which is 
added a little glycerine and a smnll 
quantity of treacle. The quantities of 
tlio last two ingredients will vary with 
the season, but half a toaspoonfnl will 
be ample for the quantities of violet 
and water specified, (if) Keil.—Dissolve 
J oz. of carmine in 2 oz. of strong water 
of ammonia, and add 1 dr. of glycerine 
and } oz. of dextrine, (e) Blue.—Hub 
1 oz. of Prussian blue with enough 
water to make n perfectly smooLh paste; 
then add 1 oz. of dextrine, incorporate, 
it well, and finally add sufficient water 
to bring it to the proper consistence. 
(/) For linen and cotton,—Dissolve 1 
part of asplinltum in 4 parts of oil of 
turpentine, and add lampblack, or 
blneklead, in fine powder, in sufficient 
quantity to render the ink of a proper 
consistence for printing with types. 
(g) The cushions or pads generally 
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used in connection with lubber stamps 
require fresh supplies of ink from time 
to time; but lately a cushion lias been 
devised which will give rdf colour u per¬ 
manently,” «.c*. until it is all used. 
This consists of a box of wood, or other 
material, filled with an elastic compo¬ 
sition saturated with a suitable colour. 
The cushion fulfils its purpose for years 
without the material being renewed, 
always contains sufficient moisture, 
which is drawn from the atmosphere, 
and continues to act as a colour .-damp 
cushion so long as a remnant of the 
mass or composition remains in the 
box or receptacle. The composition 
consists preferably of 1 part gelatine, 
1 part water, 0 parts glycerine, and C 
parts colouring matter. The compo¬ 
sition can also be made from a mixture 
of gum with borax, ordinaly Chinese 
glue, and other similar materials. A 
suitable black colour for the cushion 
can be made from the following mate¬ 
rials ; 1 part gelatine glue, 3 parts of 
lampblack, aniline black, or a suitable 
quantity of logwood extract, 10 parts 
glycerine, 1 part absolute alcohol, 2 
parts water, 1 part Venetian soap, 
£ part salicylic acid. For red, blue, or 
violet—1 part gelatine glue, 2 parts 
aniline of desired colour, 1 part absolute 
alcohol, 10 parts glycerine, 1 part Ve¬ 
netian soap, and £ part salicylic acid. 
For blue—also indigo, ultramarine, co¬ 
balt, Prussian or Paris blue. For red— 
vermilion or carmine; and for green— 
aniline or other suitable colouring 
matter. 

XODITTE.—Iodine is widely distri¬ 
buted ill the animal, vegetable, and 
mineral kingdoms. It is found in 
sponge and cod-liver oil; in all alg.-c 
and marine plants, mainly as potassium 
iodide; combined with silver, mercury, 
and lead, as sodium iodide in many 
kinds of rock-salt, as sodium indate in 
the mother liquor from nitrate of soda 
works, as calcium iodide in the ocean, 
and in combination with potassium, 
sodium, magnesium, and calcium in 
many springs. The commercial sources 
of iodine are (1) seaweeds, (2) caliche, 
or raw nitrate of soda, (3) Stassfurt 


salts. Its preparation from these will 
be described in the order stated. 

(1) From Seaweeds. —The seaweeds 
which serve as sources of iodine are 
met with in the seas washing the coasts 
of different countries. The shores of 
Normandy and Biittany, certain coasts 
of Scotland and Ireland, and many- 
other countries which it is unnecessary 
to mention here, produce numerous sea- 
plants containing more or less iodine, 
bromine, and salts of potash. Our he¬ 
misphere does not possess the exclusive 
privilege of yielding iudifevous plants. 
Some years ago an examination of about 
a hundredweight of saline matter from 
the coast of Patagonia showed that 
these ashes were as rich in iodine and 
in potash as good Breton ashes. Among 
all the kinds of seaweed used in this 
manufacture, the richest are the two 
varieties of Fucks diijitaivs, a plant of 
the deep sens, and which is habitually 
gathered as drift. Treating plants of 
this species collected on the north-west 
coast of Spain, at the southern ex¬ 
tremity of the Bay of Biscay, gives 
very advantageous results. The arrival 
of the weeds on the coast depends on 
the season, the height of the tides, and 
the disturbance of the atmosphere and 
the sea. In a general manner, it may 
be said that the chief gathering of the 
weeds is in winter; that it is best at 
the time of high water, and especially 
at the equinoxes. There are virions 
manners uf collecting the weeds. When 
the tide, after high water, begins to 
ebb, the weeds which it has brought up 
are left on the shore. They are then 
collected and washed a little before the 
water retires too far. They are made 
up in heaps of i to 1 ton, and carried 
to the works. The process of incinera¬ 
tion, named the “ trench ” process, con¬ 
sists in :—1st, Spreading out the weeds 
on the sand, or preferably on grass, to 
dry them. 2nd, Burning in trenches, 
made in the boil and lined with ma¬ 
sonry. Tliis process, among the in¬ 
conveniences which it presents, has 
especially the fault of burning the 
weeds in an irregular manner, calcining 
one part whilst the rest is imperfectly 
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burnt, nml yielding nsbta mixed with 
much earth anil aand. Hence the yield 
is very irregular, and the iodine very 
rarely exceeds 3 parts in 1000. lleing 
temporarily entrusted with the manage¬ 
ment of works where the returns were 
far from answering to tlio analytical 
richness of the weeds, Hr. Thicrcolin 
inodiiicd the method of incineration as 
follows:—Having observed that the 
species named Miens UiijlUitua is much 
tile most abundant, and at the same 
time the richest, it was decided to col¬ 
lect this kind only. As ho did not 
make it a prominent point to dry the 
plant, he resolved to collect it at all 
seasons, not forgetting that the propor¬ 
tion of iodine varies with the season, so 
that from May to September not merely 
much lass weed is to be gathered than 
from September to May, hut that col¬ 
lected in summer yields, weight fur 
weight, only the third of that obtained 
in winter, The weeds being collected, 
are immediately taken to the furaneo- 
houso, weighed, and put in work. The 
furnaeo-lnnise is a shed about 60 ft. 
long by t8 ft. in width. It contains 
the furnace, a press, pits or holders for 
the wood, and a space where the ashes 
produced may he accumulated. The 
furnace lias the form of a long rever¬ 
beratory, with the lire in front, mid 
behind it iv kind of gallery 15 ft. long 
aud 3 ft. broad, with a vault 1 ft.!) in. 
in height, The sole of the furnace lias 
a slope of about 12° to the horizon. 
Upon this furnace follows a drying- 
floor to utilize the waste heat; and, 
lastly, a chimney 30 ft. in height. A 
hole in the shape of a hopper opens at 
the extremity of tiro furnace to receive 
the weeds, anil is closed with a plate of 
sheet-iron. Three side-doors servo for 
working the weeds gradually forwards 
to the hottest part of the furnace, 
above which is placed a boiler to re¬ 
ceive liquids for evaporation. If the 
works are still empty, and if weeds 
arrive in abundance, one portion of the 
weed is placed in the pits and allowed 
to ferment; another portion is spread 
out on the furnace-top and the drying- 
Hoor, and the rest is introduced in the 


green state into the furnace by th e 
hopper. The charge of green weed ii 
about half a ton, and a little water is 
put into the boiler against the juice of 
the weed is ready, to prevent the iron 
plates from burning. The fire is then 
kindled, and we obtain—(1) A partial 
drying of the weeds spread on the 
furnace-tup and on the drying-floor 
annexed. (2) A mine complete desk- 
cation in tlie interior of the furnace. 
The weeds ore then raked downwards 
nml as tlie limit becomes more intense 
tlie dry leaves take lire. When this 
result is obtained, the hottest pails are 
drown into an ash-pit which rum the 
whnlc length of tlie furnace. The com¬ 
bustion which begun in the furnace is 
herd completed; it geos oil slowly, ami 
is continued by reason of the fresh 
supplies which arc continually thrown 
upon the first. Whilst room is thus 
made In tiic i'ui'iince, owing to the 
desiccation and ignition, fresh quan¬ 
tities of dried weed are introduced 
through the hopper, taken from tlie 
drying-floor and the furnace-top, and 
green weed is spread out to dry in 
their place. After the work has once 
commenced, it, never ceases except from 
lack of weeds. In the meantime the 
weeds placed in tlie pits undergo alco¬ 
holic fermentation, so that at one time 
ThicrooHn hoped to collect ami utilize 
the alcohol. However, putrid fermen¬ 
tation sets in after 4 or 5 days, nnd he 
never found innro than 1 per cent, of 
alcohol in tlio liquid, After fermenta¬ 
tion for 4, 5, or (i days, the weeds are 
put under the press, and tlio juice is 
time separated from tlio cukes. The 
juice is evaporated to dryness in the 
boiler alinvo the furnace. The flakes of 
dried extract are then placed in the 
furnace beyond the bridge. Tlie pvess- 
ealccs arc placed successively on the 
drying-floor aud in the furnace, and 
yield null like the impressed weed. Is 
tlie fermentation necessary? Thier- 
colin believes that it is at least very 
useful, since it is said to prevent the 
formation of a volatile cyanide of 
iodine, which would occasion a loss of 
this substance, in any case he had 



IODINE. 


349 


recourse to it only v. hen the stock of 
weed wai too great for the furnace to 
take up without waiting. If we com¬ 
pare this method with that of incinera¬ 
tion in pits, it will he seen—1. That 
the drying is dune away with under 
circumstances where it is very difficult 
—on the seashore and in the winter 
season. 2. That we may substantially 
count upon getting all the iodine con¬ 
tained in the weeds. Thus, if in the 
summer we only obtain 5 per 1000, or 
^ per cent, of iodine, in winter we get 
14 or even 15 per 1000, = 1§ nr even 
14 per cent., at a time when the yield 
is greater and when drying would be 
impracticable. 3. The extraction of 
iodine and of potash from the light 
ashes obtained by this process is much 
easier than from the residues of the 
common process, which are hard as 
stones, and require a long time and 
much hot water for lixiviation. (Bull. 
Soc. Chcm,') 

At the beginning of the present 
century, Highland .kelp realised 20/. to 
22 /. per ton. Those were lucrative 
days for the Highland proprietors. The 
small island of Colon&ay yielded 200 
tons of kelp annually, to the value of 
about 40UU/. Long island yielded 
4000 tons, with a net revenue from 
this source alone, free of all charges, of 
about 30,000/. per annum; the sum 
paid to the burner being only 35s. per 
ton. The Hebrides afford a very large 
supply, roughly estimated at 60u0 tons 
annually. Kelp an it comes to Glasgow 
occurs in large pieces, somewhat resem¬ 
bling iron slag. It is first broken up into 
pieces the size of ordinary road metal, 
and lixiviated in vats heated by steam. 
The liquor thus obtained is evaporated, 
and the salts which deposit on evapora¬ 
tion are fished out. They consist 
chiefly of potassium and sodium chlo¬ 
rides, and potash sulphate. After the 
removal of the mother-liquor from the 
salts, some manufacturers add to the 
liquor ^ of its volume of sulphuric acid, 
and having agitated the whole, it is 
left to repose for about 24 hours, 
during which period the sulphurous 
compounds are decomposed; sulphates 


are produced, whilst the sulphides, 
hydrogen, and sulphurous acid undergo 
mutual decomposition, and sulphur is 
thrown down. At the end of this time, 
the liquor is put into an iron still, which 
is adapted to a series of stoneware 
receivers; a quantity of dry binoxide of 
manganese is added, and the iodine dis¬ 
tils over by applying a strong heat. 
The binoxide of manganese, by acting on 
the chlorides present, under the in¬ 
fluence of the excess of sulphuric acid, 
liberates chlorine, which in turn dis¬ 
places the iodine. To obtain iodine 
pure, it is necessary to subject it to 
sublimation. The following is the pro¬ 
cess pursued by one Glasgow firm in 
the preparation of this article. The 
kelp is lixiviated in large water vats, 
and the liquor is boiled down to re¬ 
quired strengths, by which the muriates 
and sulphates of potash and alkaline 
salts are separated by alternate precipi¬ 
tation and crystallization. The remain¬ 
ing mother-liquor, which possesses a 
specific gravity of 1*5, contains the 
soluble iodides, bromides, sulphates, and 
hyposulphites, and by adding sulphuric 
acid the latter two are decomposed, and 
sulphur is precipitated, which may be 
collected. The clear liquor is then 
treated with excess of sulphuric acid 
and black oxide of manganese in re¬ 
torts, when the iodine distils over ami 
is collected in earthenware receivers. 
The bromine, which is obtained from 
the same source as iodine, is subse¬ 
quently separated by a further addi¬ 
tion of manganese, and collected in 
suitable receivers. The iodine is sub¬ 
sequently subjected to the process of 
sublimation it necessary. The iodine 
and bromine may be converted into 
iodide and bromide of potassium, the 
two compounds which are chiefly 
used, by dissolving them in potas¬ 
sium hydrate, eating to decompose 
the iodate and broinnte which are 
formed, and crystallizing the salts. 
(Cochrane.) 

2. From Caliche .—Iodine occurs in 
caliche or raw nitrate deposit, as iodate 
of sodium, in quantities varying from 
mere traces to 50 per cent. 
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Tho aqua vicja, or mother-liquor, of 
these works contains about— 

l'er cent. 

Nitrate of sodium, NaNO a .. -8 

Chlorideof suilimii, NnCl it 

Sulphate iif* sodium, Ka 2 S0 4 .. '< 

Sulphate iif magnesium, MgSO, 3 
ludato of sodium, W 11 IO 3 23 

Water, U 2 0. 33 

Tho mother - liquor is conducted 
through tlio pipe for mother-water to 
the precipitators, which are constructed 
of 2 -in. tongued ami grooved tiiniier, 
lined with sheet lead, to prevent leakage 
by warping and shrinking; they arc 
stayed transversely by f-in. holts. The 
reagent for precipitating the iodine is 
the run-oil' from tlui tanks lor acid de¬ 
posits in Biifiicicut quantity to precipi¬ 
tate the iodine held in solution, which 
is determined hy measuring previous to 
precipitation. The wings, or fans, which 
are also of wood, are. then turned hy 
hand until tho liquor beoomosthoroughly 
mixed with the acid. 

This causes most of the iodine to fall 
to the bottom of the precipitators in 
slimes and Hakes, and some to rise to 
tin: surface as a black froth. Tito iodine 
oil the surface is skimmed oil' by large 
wooden spoons and placed in clarifying 
tanks, and the mother-liquor is then 
diawn oil'to the tank for mother-water 
alter precipitation. Thence it is returned 
to tile nitrate of sodium department, 
whore it is again used, again becomes 
impregnated witli iodine, and again goes 
through a similar process. 

The deposit of iodine left in tho bottom 
of tile precipitators is taken out and 
placed in the clarifying tanks, where it 
undergoes a series of washings witli pure 
water. It is then filtered and partially 
dried in a filter press, whence it is taken 
and pressed in the forming press, and is 
removed from tile movable bottom of 
the press ill blocks of cheese form, 8 in, 
in diameter by 6 in. thick. Tho blocks 
are next placed in a cast-iron retort, In 
which are attached 8 eurthenwaro re¬ 
ceivers, each 3 ft. long by 2 ft. 0 in, 
diameter. The last or end receiver is 
stopped by a wooden end and clay joint. 
The joints of the receivers aro also made 


oT clay. When tho retort is charged 
the crude iodine is sublimed by a slow 
fire. After sublimation, the retort is 
allowed to cool, the joints of the receivers 
aro broken, the receivers taken down 
and emptied, and the contents placed in 
tarred kegs for exportation. 

The crude iodine, previous to sublima¬ 
tion, contains: iodine, 80 to 85 per 
cent.; non-volatile matter, fi to 10 per 
cent.; the remainder being water. The 
reagent for the precipitation of iodine is 
tlio acid sulphite of sodium, NaHSO,, 
formed hy saturating tho aqueous solu¬ 
tion of “ salnatron ” (impure carbonate 
of .sodium, Na„€ 0 3 ) with fumes of burn¬ 
ing sulphur, “ Salnnlniu” is fanned 
hy burning coal-dust with nitrate of 
sodium, thus: 2NnNO a -p t) = Nn.CO, 
-|- Nj 0 3 . Its impurities consist of chlo¬ 
ride and sulphate of sodium, earthy 
matters, and imburnt coal; the latter 
uru eliminated by dissolving the salnatron 
in water, and settling. 

Thu fumes from Ike burning sulphur 
arc generated in a fire-brick oven, and 
arc drawn iiy an ejector from the oven, 
to Idle drainer, which catches the par- 
tides of partly burned sulphur, and 
from tho drainer to the cylindrical fume 
receivers, which arc cluuged with “sal- 
natron” solution, and aro traversed 
with perforated pipes for the passage of 
the fames. 

Tlie steam for tho ejector is taken 
from a small horizontal boiler at the ex¬ 
tremity of tho building. The building 
is well ventilated, and is made of wood 
and corrugated iron. Tho apparatus 
employed is illustrnlcd in big. 14. Tho 
cost of this plant was 23,1)00 dollars 
Chilian currency. During the months 
of October and November 1881, the 
author exported from Iquiquo 75(i0 lb. 
of sublimed iodine, manufactured hy 
this plant. (U. Harvey, in Min. Proo. 
Inst. C'Ji., vol. lxix., session 1881-2, 
part iii., paper No. 1850.) 

Tlio method invented hy Thicrcolin 
fur use iu Chili and Peru is as fellows:— 
The motlier-liquors resulting from the 
manufacture of sodium nitrate are 
treated with a mixture of sulphurous 
acid and sulphite of soda, in proper pro- 
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portions, and the iodine is precipitated 
ah a black powder. The precipitated 
iodine is put into ear*then jars, on tho 
bottom oi' which there are layers of 
quartz sand, hue at the top and coarse 
at the bottom ; from this, it is removed 
by earthen spoons into Lox.es lined with 
gypsum, and a great pait of the water 
is thus removed. It is sometimes sold 
in this impure state, or further purified 
by sublimation. 

IODOFORM.—The following re¬ 
marks on the various processes for pre¬ 
paring iodoform are abstracted from a 
paper read by Dr. G. It. Bell before the 
Massachusetts College of Pharmacy:— 

1. Cornells nnd Gillc, of Liege, give a 
method of obtaining iodoform by adding 
to an alcoholic solution of iodide of 
potassium, heated to 101° F. (40° C.), 
hypochlorite of calcium in successive 
portions, stirring after each addition 
until the liquid no longer assumes a 
dark-red colour on the mid it ion of a 
fresh portion of calcium hypochlorite 
(which is a sign that the process is com¬ 
pleted). It is then allowed to cool, when 
the iodoform and calcium iodate crys¬ 
tallize out; the mass of crystals are 
then treated with boiling alcohol of 90 

! per cent., which dissolves only the iodo¬ 
form ; this ii largely deposited on the 
cooling of the alcohol. 

2 . Bouchardat, of Paris recommends 
the following process :—Put 100 parts 
iodine in a comparatively long-necked 
flask or matt mss, add 100 pari-, bicar¬ 
bonate of potassium, 1200 parts of dis¬ 
tilled water, and 250 parts of alcohol: 
insert a eurk through which passes a 
long glass tube ; heat in a water-bath, 
nnt too quickly, to about 17C° F. (80° 
C.); and acid, after decoloration of the 
liquid, 25 parts of iodine; then add 20 
and afterwards 10 parts of iodine, wait¬ 
ing with each addition till the liquid has 
lust its brown colour. If iodine should 
happen to be a little in excess, add 
cautiously some solution of p>otash until 
decolorized, which shows completion of 
the process. .Now pour the liquid into 
a porcelain dish, cover, and let stand LM 
hours; throw on a filter, and wash the 
iodoform with cold distilled water. The 
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iodoform which has separated is now 
spread on folds of bibulous paper and 
dried in the open air. linger recom¬ 
mends to then evaporate the filtrate 
to dryness, calcine with charcoal, and 
extract the iodide of potassium with 
diluted alcohol. As this is finite trouble¬ 
some to do, Wilder recommends to con¬ 
centrate the filtrate by evaporation, and 
decompose the iodide and iodatc of 
potassium with nitric acid in excess, 
whereby iodine is precipitated as a fine 
black powder, and washed with water. 
As to the yield, Hager states the 
highest obtained by him to he 35 per 
cent. Wilderdid not succeed in getting 
more than 28 per cent., the regained 
iodine amounting to 02 per cent., thus 
leaving 10 per cent, of iodine to be 
accounted for, which he thinks is partly 
due to the formation of iodide of ethyl; 
but lie thinks 10 per cent, is too much, 
and probably to be ascribed to the small 
quantities he operated upon. 

3. Filliol recommends the following 
process :—Put into a mattrass or Mask 
similar to the one used in Boucliardat’s 
process, a solution of 200 parts crystal¬ 
lized sodium carbonate and 1OU0 purls 
of distilled water, and add 100 parts of 
alcohol i heat in a water-bath at 140° to 
100° F. (00° to 71° (J.), then gradually 
add 100 parts of iodine, about 10 parts 
at a time. When the liquid lias become 
colourless, remove the flask from the 
water-bath, and allow to cool 3 or 4 
hours, then pour nut on a filter ; return 
the filtrate to the flask, add 200 parts 
of carbonate of sodium, 100 parts of 
alcohol, heat to 160° F. (71° <_!,), and 
pass a slow current of chlorine gas 
through the mixture as long as iodine 
is separated, continuing until the brown 
liquid is again decolorized. A small 
excess of chlorine is of no consequence 
(Hager states that for every 100 parts 
of iodine it requires the chlorine which 
can be evolved from about 200 parts of 
hydrochloric acid by means of manganese 
dioxide). Let the flask stand 24 hours, 
then throw the contents on a filter, and 
examine tile filtrate witli chlorine water 
to see whether it still contains an appre¬ 
ciable amount of iodine compounds; 


then if necessary subject tile filtrate 
to a second treatment of chlorine gas 
adding previously only 20 parts of car¬ 
bonate t>{ sodium and 10 parts of alcohol. 
Collect the iodoform after 24 hours! 
'l'iie filtrate may be concentrated, and 
decomposed by excess of nitric acid 
according to the method recommended 
in lloucliardat’s process. The collected 
crystals of iodoform are now well washed 
witli i.he smallest quantity of cold dis¬ 
tilled water, spread out on pieces of bi¬ 
bulous paper, and dried in the open air. 
Respecting the yield, Hager says that 
with the utmost accuracy lie did not 
obtain higher than 72 per cent, in two 
different operations lie made. Wilder 
succeeded in getting 42 per cent, and 53 
per cent., the regained iodine amounting 
to 40 per cent, and 35 per cent., thus 
leaving 18 pur cent, anil 12 per cent, 
unaccounted for. He makes the same 
remarks in regard to the iodine loss ns 
lie did in Uouchardat’s process, which 
was I hat of working with too small 
quantities, and thinks that in working 
witli proportionally larger quantities the 
loss will be less. 

Boll tried the following experiments 
to tost tin) different methods that had 
been proposed for the manufacture of 
iodoform:— 

Experiment Wo. 1.—Bouchardnt’s pro¬ 
cess, as mentioned before. Ho used a 
round-bottomed flask, into the neck nf 
which lie inserted a cork through which 
was passed a long glass tube (jj in. in 
diametoraud 3 ft. long) which noted as 
an inverted condenser. The flask was 
placed in a water-bath, and supported so 
that tlie tube was held in an upright 
position, thus condensing nil the liquid 
volatilized, and allowing it to run back 
in tile flask again. 

lie pincoci in the flask 5 grill, of iodine, 
5 grin, of crystallized bicarbonate of 
potassium, GO cc, of water, and 12’5 grin, 
of alcohol (95 par cent.), and heated in 
a water-bath between 140° and 176° F. 
(G0° and 80° C.), till the colour hail 
disappeared, when 1'25 grill, of iodine 
was added, and the flask heated until the 
colour had disappeared a second time; 
then 1 grm. of iodine added, and heated 
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.'■i 1 .'! 't was decolorized; then 5 grm. 
.. .''id >e added, and again heated until. 
<i' i < 'd.i* i.-ed. After the third addition 
c 'i ■ ;i‘j (or 1 grm. lot), he found the 
or. Ji’ l bicarbonate of potassium 
u. i So’ient to decolorize the solu¬ 
tion : : i:>- iddedmore of this salt (small 
pori' .s at a time), until there had been 
added 8 .*• 1 grm., which completely 
decolor. :_•! . fixture. 

Afte* • jf | .irtiun of iodine that 
had been t t •„, i\ < -jlorized, the flask 
was placed .m-» i . ivd at:d to allow the 
iodoform t>» sepai..? «■, y »u*». .h<» contents 
of the ilask were ’i v* ui u.i li’fer, to 
separate the ioduforn: . - v .h‘.« ;»»..<n.*r- 
liquor. The iodoform \ v .a* rin-u ..idl'd 
with a small quantity of cd-l d> • HI*' 1 
water, placed in folds of bibnlou p-qci, 
ami allowed to dry; it was then wei 0 l--.!, 
anil found to amount to 0*850 grm. 1 he 
product was of a light lemon colour, and 
very distinctly crystalline. 

Although Bouchardat docs not speak 
of treating the mother-liquor for a fur¬ 
ther separation of iodoform, Bell passed 
a stream of chlorine gas through the 
mother - liquor (as recommended in 
Filhol’s process), after the addition of 5 
grm. of bicarbonate of potassium and 
12*5 cc. of alcohol, which resulted, not 
in the separation of iodoform, but in the 
liberation of violet vapours of iodine; 
upon adding to the liquid in the flasks a 
small quantity of solution of potash, 
there was an instantaneous production 
of a second quantity of iodoform, which 
was separated by filtration, washed, 
dried, and weighed. It amounted to 
0*489 grm. The total amount of iodo¬ 
form obtained by bath separations was 
1*389 grm., or 17‘27 per cent. No at¬ 
tempt was made to obtain the iodine 
from the mother-liquor, for reasons that 
will be mentioned below*. 

Experiment No. 2.—Filhnl’s process 
(as described ahove). Bell placed in a flask, 
arranged as in the preceding experiment, 
2 grm. of iodine, 10 grm. of crystallized 
carbonate of sodium, 50 cc. of water, and 
fi gnu. of alcohol, and heated in a water- 
bath, between 140° and 160° F. (60° and 
80° O.) till the liquid was decolorized, 
when he added 2 grm, more of iodine, 


and again heated till decolorized. He 
then added 1 grm. of iodine, and con¬ 
tinued heating until decolorized, never 
allowing the temperature to rise above 
180° F. (80° C.). The ilask was then 
removed from the water-bath and al- 
luwed to cool, when a large quantity of 
iodoform of a deep yellow cast crystal¬ 
lized out. 

The contents of the flask were then 
thrown upon a filter; the iuduform was 
washed with a small quantity of dis¬ 
tilled water to free it from the mother- 
liquor, and placed on folds of bibulous 
paper in a warm atmosphere to dry. 
The dry product weighed 0-884 grin. 

The filtrate from this (the first separa- 
ibn) he returned to the flask, anil 
f 10 grm. of crystallized carbonate 
'» fc - ; i>mi, 0-5 gun. of alcohol heated 
r - ! ii« » * i\ ( jO n n.), and passed a slow 
’■nrptWil nf rjiloriiif 1 gas thiongh the 
mixt ’ re. ■ hi.:h ,»r. ’i v st .«& timed *i brown 
coluiir, tirn mi d'V.iWteed u 1 *'! a 
separation of inJo „iu. Ti ‘iriw.t 
of gas was then tUe Hay 1 ' re¬ 

moved from the water-bath, and all*'.ed 
to cool. 1 

The contents of the flask were then 
thrown upon a filter, washed, and 
allowed to dry. The precipitate before 
washing was very bulky and of a very 
light colour (almost white), due to the 
presence of iodnte of sodium, which hud 
separated in a non-crystalline condition. 
The dry product from this (the second 
separation) weighed 0-458 grm. He 
returned the filtrate From the second 
separation to the flask, and added 5 grin, 
of alcohol, 1 grm. of crystallized, car¬ 
bonate of sodium, heated to about 150° 
F. (G5J° C.), and passed a current of 
chlorine gas through the mixture, which 
only caused a liberation of iodine va¬ 
pours ; whereupon he added 1 grm. of 
crystallized carbonate of sodium and 5 
grm. of alcohol, stilL continuing the 
current of gas. No change having 
taken place in the appearance nf the 
liquid, he added a small piece of soda, 
about 0*5 grm.; the liquid then became 
colourless, and a separation of iodoform 
took place. The current of gas was 
now stopped, the flask removed from 
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tin*, water-bath, allowed to coni, and the 
contents thrown on a til Lor and washed. 
Tho dry product Weighed U‘13<j grm. 
The amount of iodoform obtained from 
tlio three separations wad 1*43(3 grm,, 
or 28*5 per coat. 

Kvpu'imont No. 3.—Filhol’a process. 
This experiment is virtually a repetition 
of No. 2, with tho exception of using 
three times the quantity. Ho placed in 
a flask a mixture of 30 grin, of crystal¬ 
lized carbonate of sodium, 150 oe. of 
water, 15 grm. of alcohol (95 per cent.), 
and 15 grm. of iodine, heated in a water- 
bath, between 140° and 100° F. ((50° and 
80° tl), till decolorized, when iodoform 
was separated of a lemon-yellow colour, 
which, when filtered, washed, and dried, 
weighed 2d) 14- grm. He returned the 
filtrate to the flask, added 30 grm. of 
crystallized enrbonnlo of sodium, 15 grm. 
of alcohol, mid returned the flush to tho 
water-bath, heated to 150° F. (ti5J°C,), 
am 1 pn&ood a eun'uut of chlorine gas 
through the mixture, which, instead of 
permanently decolorizing the solution, 
turned it almost colourless, and then 
changed it to a dark brown colour, 
whereupon he added 15 ee. of solution 
of potash (U. S, I 1 .), and continued the 
current of chlorine gas. The solution 
beeame colourless, with a separation of 
iodoform in a brownish and apparently 
impure (or possibly in an amorphous) 
condition. Upon reerystallizing this 
from alcohol, the iodoform separated in 
bright yellow crystals. Tho product, 
washed and dried, weighed l’G71 grm. 

The filtrate from tho second separa¬ 
tion was returned to the flask, 3 grm. 
of crystallized carbonate of sodium and 
1’5 grm. of alcohol wore added, the flask 
was placed oil the water-bath heated to 
150° F. (65i° C.), and a curreut of 
chlorine gas was passed through, which 
caused a third separation of iodoform, 
which was filtered while hot, to sepa¬ 
rate the iodoform from the iodatc of 
sodium, which is much more soluble in 
tho warm liquid than in cold. Tho 
iodate of sodium separated inline needle- 
shaped crystals ; tlie iodoform, when 
dry, weighed 0'B68 grm. The total 
amount of iodoform obtained from the 


three separations was 5453 grm,, ,i r 
33*35 per cent. 

Jijjjjforimcnl No. 4.—This experiment 
was simply a repetition of Filhol's pro¬ 
cess, us described above, with this dif¬ 
ference, that Hell added tu the de¬ 
odorized alcohol used 1 part of amylic 
alcohol in 5 parts of alcohol; tin* 
indoibrm obtained was of a deep yellow- 
colour and of a very disagreeable 
odour, similar to that of commercial 
iodoform. 

hIxjicrimcnt No. 5.—CovndlisumlGilli* 
process. The results obtained with this 
were ao unsatisfactory that Bell did 
not save tho product. Although the 
amount of material taken for the ex¬ 
periment was as large as that taken for 
the other experiments, tho yield was very 
small and of an inferior appearance, 
lie found tho other processes so much 
superior to this one that ho did not 
think it, worth while to repeat it. 

Criticisms. 

Experiment No. 1.—Boueharclat's pro¬ 
cess. This process is generally recom¬ 
mended as the easiest to work by; in 
one respect, it is, namely, you are not 
obliged by it to work over your filtrates 
for additional separations of iodoform 
by chlorine gas, as in Filhol’s process; 
hut it is an objectionable process for the 
following reasons 

1 . The bicarbonate of potassium used 
is more expensive than the carbonate of 
sodium used in Filhol’s process. 

5J. It is a slower process thau Filhol’s, 
taking moro time to complete tho re¬ 
actions. 

3. The yield is not nearly so great as 
in Filhol’s. 

liouchardat says nothing about treat¬ 
ing the second filtrate for an additional 
separation of iodoform, which Bell found 
possible to do by passing a current of 
chlorine gas after adding aa additional 
quantity of bicarbonate of potassium, 
alcohol, and a small quantity of solu¬ 
tion of potash, which shows that it is 
possible to obtain more iodoform from 
the amount of iodine used than by 
following Bouchardat’s owu directions. 
But even if the second filtrate was 
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tveate'l with chlorine gas, the process 
wouhl be more expensive than Filhol’s, 
and the yield not *>o great. 

Experiment No. ‘2.—FilhoPs process 
Bell consider* by far the most ml van La- 
genus one to work by, for the following 
reasons:— 

1. The yield is greater than by any 
other process tried. 

!2. It is cheaper. 

3. It is a quicker process to work by. 

4. The crystals obtained are much 
handsomer than by the other processes. 

For those who wish to obtain an 
almost odourless iodoform (which they 
can easily do by using pure materials), 
Filhol’s process is to be recommended, 
the product having only a faint saiFron- 
liko odour. 

Experiment No. 5.—The object of 
this experiment was to find out whether 
the presence of amylic alcohol would 
cause the iodoform formed to have a 
disagreeable odour, in which respect it 
was successful, the produet having a 
very disagreeable odour, closely re¬ 
sembling that of the commercial article, 
and when dissolved m alcohol it formed 
a reddish coloured solution, resembling 
that obtained by dissolving commercial 
iodoform exposed to the sunlight. 

No attempt was made to recover the 
iodine from the mother-liquors, because 
the amount obtained was too small to 
work to advantage, also because the 
experiments were tried solely to find 
out which process would be the best, as 
regards quality and yield, for the dis¬ 
pensing pharmacist to employ in making 
iodoform for his own use. It would 
of course pay to save the mother- 
liquors until enough was obtained to 
make it an object to extract the iodine 
contained in them. 

ISXN'GtXjASS.—I singlass, or fish 
glue, in its raw state, is the “sound,” 
“raaw,” or swimming-bladder of various 
kinds of fish. The sounds undergo no 
other preparation than careful drying, 
but in the drying they are differently 
treated and made up, so that the isinglass 
comfis into commerce under the names 
of M leaf,” “ staple,” “ book,” “ pipe,” 
* s lump ” “ honeycomb ” and other desig¬ 
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nations, according to its form. The 
finest isinglass, which comes from Rus¬ 
sia, is prepared by cutting open the 
sounds, steeping them in water till the 
outer membrane separates from the 
inner, then washing the latter, and ex¬ 
posing it to dry in the air. Russian 
isinglass is obtained from several species 
of sturgeon (Acipcnwr). found in the 
Volga and other tributaries of the 
Caspian Sea, in the Black Sea, and in the 
Arctic Ocean. Brazilian isinglass, ob¬ 
tained from Brazil and Guiana, is the 
produce of a large fish, Silurus parker i\ } 
and probably some other species. 
Manilla and East Indian isinglai-s is 
yielded by species of fish not yet satis¬ 
factorily determined. The sounds of 
the common cod, the hake, and other 
Crudidcr are also used as a kind of isin¬ 
glass. ( Encyc . Brit.) 

The best quality of American isinglass 
is made from the sound*, of the hake. 
The crude material is collected during 
the summer and autumn, coming from 
Maine, New Biuuswick, Nova Scotia, 
and Prince Edward’s Inland. The con¬ 
version of the crude material into the 
mercantile article takes place in winter. 
A low temperature is nece.-snry in order 
to turn out by machinery the fine 
ribbons of isinglass, and ice-water passes 
thiotigli the rolls. The total product is 
about ‘250,000 lb. Besides the use of isin¬ 
glass for fining beer, &c., it is employed 
as a dressing or glaze for straw goods in 
the United State.*. (Scient. Amor.') 

The manufacture of isinglass is 
carried on to a considerable extent in 
India, principally from the air-vessels 
of several varieties of acanthopterygian 
fishes, and particularly different kinds 
of perch, as well as from other fish. 
(Nature.) 

Seaweed Isinglass. — A very 
interesting product, called Mntcn , or 
vegetable isinglass— a species of gelose 
derived from cither of the sea-weeds 
Gelidium cornnim or Plocaria lichenoides 
—is made in China and Japan, and ex-, 
ported to Europe in fiat and moulded 
tablets and in bundles of strips. It is 
known in Cochin China ns liaithao^ and 
is used in France in several industries, 
2 t 2 
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especially in the preparation of gold¬ 
beaters’ skin, and for rendering tissues 
impermeable. It is soluble in boiling 
water only, of which it takes up about 
500 times its weight. It is Manu¬ 
factured ns follows:—The seaweed, 
called by the native name of tenyusa, is 
carefully washed aud afterwards boiled, 
so as to form a gluish decoction, which 
is strained oil’and put into square boxes. 
When cool, it forms a still’ jelly, which 
can easily be divided into squares a foot 
in length, The manner in which the 
surplus water is removed is very in¬ 
genious. The jelly prisms are exposed 
in the open air during a cold night, and 
allowed to freeze. During the day the 
sun melts the water, which runs oil’, 
leaving behind what one might term the 
skeleton of white horny substance, 
which is extremely light and easily dis¬ 
solved in water ; when cooled, it again 
forms a still’ jelly* This article can be 
applied to many purposes—for culinary 
uses, for making bonbons and jellies, for 
clarifying liquids as a substitute for 
animal isinglass, lor making moulds used 
by the plaster of Paris workers, for 
hardening the same materials—in short, 
ns a substitute for nil kinds of gelatines, 
over which it has the ail vantage of pro¬ 
ducing u firmer jelly. Another seaweed 
much used fur industrial purposes is the 
fu t resembling carrageen, or Irish moss, 
and applied to similar uses, such, for 
instance, as the sizing of the warp of 
silk goods. Uecmitly the manufacture 
of an isinglass of this kind has sprung 
up in Prance, being in ado from the sea¬ 
weeds found on the coast of that country. 
In its crude state it is a yellowish 
gelatine, but after repeated experiments 
under the auspices of the Industrial 
Society of llouen, it has been success¬ 
fully converted into what bids fair to 
prove the best sizing for cotton cloth 
known, and will probably entirely 
supersede the Asiatio product. Mace¬ 
rated in water for 12 hours, boiled for 
15 minutes, and stirred till it becomes 
cold, the article gives a clear solution, 
which, ns it does not again become a 
jelly, can be laid in its cold state upon 
any textile fabric and be left to dry. 


One invaluable property it possesses Is 
that of defying at common temperatures 
damp and mildew ; and it is therefore 
being applied to give a lustre not only 
to French prints and muslins, but also 

to woollens and silks. In China the 
first quality of the seaweed isinglass is 
used in a mini her of industries, es¬ 
pecially iu stillening light and trans¬ 
parent gauzes, and the fine silk which 
is used for making fans, screens, hang¬ 
ings, &e. It is on these studs, so well 
stiffened, that the artists produce such 

boautifuldesigns in colours,incomparable 
for their freshness and brilliancy, A 
second quality of the article, of darker 
lint, is used by the makers of paper 
umbrellas, parasols, aiul lanterns, to 
smear flie fine stretchers of bamboo 
oil which they are formed. When 
thoroughly dried, these articles of such 
extensive use acquire an impermeability 
of long duration. (Scicnt, Amcr.) 

The seaweed Arachnuidiscus japonic 
ch.v, which is used by the Japanese and 
Chinese to puck porcelain and other 
articles for exportation, is said to be 
made use of in France for the purpose 
of making artiiici.il fruit jellies. 

Consul Quin gives the following 
description of the method in which 
Japanese cut seaweed is prepared for the 
market.;—For making the finest cut 
seaweed, the best long seaweed is used, 
tho newer the better, on account of the 
colour. After the bundles are opened, 
they are picked, and as much sand na 
possible is shaken out; the selected weed 
is then placed in large boilers, and is 
boiled for an hour or more, until the 
proper colour is obtained, which should 
ho quite uniform and of a good clear 
green, After boiling, the seaweed is 
hung up cm poles in the air to partially 
dry it, after which it is again carefully 
sorted, and all ragged pieces and those 
of ft pale whitish colour are rejected; 
the selected weed is then handed over to 
n number of women, who open it out 
and roll it into fiat coils of about'10 lb. 
each. As soon as these coils have 
remained long enough to flatten the 
souweed, they are uncoiled, and the 
pieces of weed are laid out one on the 
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top of the other, on a board a little over 
4 ft. long, to the depth of 8 to 10 
in.; they are then cut iuto 4 lengths of 
13 in. each, and these pieces are tied 
into bundles ready for the workmen 
to lay in the presses, winch are about 
0 ft. wide, 13 in. deep (the length of 
the pieces of seaweed), and 6 ft. high. 
At the bottom, a row of wooden &lat>, 
about 24 in. broad, £ in. thick and 13 
in. long, are placed edgeways, and upon 
these the weed is laid carefully piece by 
piece in the frame, the sides of which 
are kept in position by a rope stretching 
across the top ; a movable plank at the 
back, which is raised as the workman 
proceeds, keeps the weed thoroughly 
even. When the frame is full—about 2 
tons going into one press—a similar 
lot of slats to thn^e at the bottom arc 
placed on the top of the seaweed, and 
the whole is pressed as tightly as possible 
by means of a rough capstan, to get 
rid of all unnecessary moisture, and to 
render the ma*s firm enough for cutting. 
The triune is then laid down flat j aud 
one of the side planks being removed, 
the compressed weed is planed with an 
ordinary carpenter’s plane, so as to cut 
it to the required thickness—about 
in.—along the edges and with the grain. 
The object of the slats is to enable the 
workman to plane to the edges, and they 
are removed one by one as lie progresses 
with his work. Each man can plane on 
an average 170 lb. of seaweed per day. 
After planing, the cut seaweed is taken 
out of doors and shaken out to dry on 
mats ; under favourable circumstances, 
one day is sufficient for this operation, 
but it frequently happens that as many 
as 3 days are required before it is dry 
enough to pack away. After the final 
drying, the weed is ready for the 
market, and is packed away in boxes 
containing about 00 lb. each. The 
rejected ends of the first-class seaweed 
are used up together with ordinary long 
seaweed of an inferior quality, to make 
cut seaweed of a lower class. While 
undergoing the various processes, the 
material loses 20 per cent, in weight, 
and that fact, joined to the price of the 
labour expended in. its manufacture, 
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brings the cost to more than double 
the average of long seaweed. (iS'oc. 
Arts Ji .) 

Thao is a very interesting substance, 
and one which is likely tu emne into 
considerable dornand m the future. It 
is a gelatinous preparation made in 
Cochin China, as well as in other east¬ 
ern countries, from seaweed. In the 
English market, it has frequently ap¬ 
peared, under the name of Chinese or 
Japanese isinglass, in three different 
forms. That which is prepared in 
Cochin China is in bundles of thread¬ 
like pieces a foot or more long, about 
the thickness of whipcord. The speci¬ 
mens prepared in Japan occur in two 
forms, one in square sticks about 11 in. 
long and 1 to 14 in. in diameter, and 
lull of cavities, each weighing only 
about 3 dr.; and the other in bundles of 
long shrivelled pipe-like pieces about 
ji to £ in. in diameter and about 14 in. 
long. The bundles are fastened at the 
ends with the stems of some grass. 
When immersed in water, these pieces 
are seen tu have the same square shape 
as the other varieties. One side of the 
pieces is always more full of diatoms 
and other foreign bodies, as if the pieces 
had been formed in a mould in which 
the sediments of the jelly had gone to 
the bottom. The cord-like variety made 
in (Juchia China is in long loose bundles. 
It has much the polished appearance of 
the Chinese vermicelli made from rice, 
but that substance will not bend and is 
much more slender. Various trials have 
been made with it in France since 1874, 
especially by D. Gantillon and Co. at 
Lyons, and the Industrial Society at 
Rouen. The thao is prepared for use in 
the following way t—After having been 
soaked in cold water for about 12 hours, 
it is boiled for £ hour, during which it 
absorbs about 100 times its weight of 
water. If allowed to cool, it becomes a 
jelly ; but if passed through a sieve and 
stirred until cold, it remains fluid, and 
in this state is more easily employed 
than when hot. The yellowish matter 
which some specimens contain can bo 
removed by boiling for some time, when 
it forms an insoluble scum..which ap- 
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pears to consist of very thin fibres, and 
which remain attached to the, tides of 
the vessel. A singular property, and 
ouo which perhaps might he turned to 
valuable account, is, tlmL than jelly lines 
not decompose solution of permanganate 
of potash, oven when left, in contact with 
it for U4 hours. According to Ilcilinann, 
of linuen, ihuo priiduoos, in the prepor- 
tinn of J part to 100 of water, a dress¬ 
ing which is supple and strung, and 
which gives substance rather than still¬ 
ness to calico; while dextrine, like 
slareli, make the tissue drier and harder, 
and gives loss lacing to the thread. The 
addition of glycerine gives a dressing 
still more llexililu and soft, and while 
rendering the tissues less still' it com¬ 
municates more hoily to them. The 
addition of talc gives si ill greater 
smoothness. Once dissolved, according 
to Ciantillon, than will mix while hot 
with any gum, starch, dextrine, or gela¬ 
tine. The principal advantages of than 
in dressing silk fabrics is, that while 
preserving their suppleness it gives 
thorn greater glossiness and makes them 
soft to (lin touch. The mixture of than 
with gum tragacanth is said to he the 
beat method of using it. Thao should, 
however, he used alone for materials 
which it is net necessary should ho 
stiffened. As ihuo is only soluble at, a 
high temperature, a moist atmosphere, 
fog, or even rain does not ailhet the 
material dressed with it. It combines 
well with sulphate of copper and the 
chlorides of aniline and potassjuni, and 
can he used in double dyeing. It also 
answers well for sizing paper, &c.. The 
only ol,stacle t,o its extensive use is its 
high price. There is, however, no 
reason why a similar substance should 
not, he made from our common native 
seaweeds, of which Gclidcum cnnmnn 
and C/raailuria conformities approach 
most nearly in character the algic from 
which than is made. Geloso, of which 
than consists, differs from the carra- 
geeuin obtained from Chondrus crispus 
iu its power of combining with a very 
largo quantity of water to form a jelly; 
it yields 10 times as much jelly as an 
equal weight of isinglass. For purposes 


of food, than jelly is not quite so 
pleasant ns animal jelly, as it does not 
melt in the mouth ; it also contains no 
nitrogen. A great advantage which it 
possesses is, that it is but little prone 

to undergo change—so much so that the 
jelly is sometimes imported from Singa¬ 
pore, sweetened, favoured, and ready for 
use, and may in this state bn kept for 
years without deterioration. The west 
const of Australia also yields a seaweed 
possessing similar properties, Torphym 
nnlt/am (the “ lavor ” of English coasls) 
is given as the, source of the seaweed 
isinglass in square sticltH. In Cochin 
China, this variety appears to be known 
under the name of mat. A number of 
.ether seaweeds are, however, collected, 
and arc known to the Annum it es under 
tlie general name of rau-cau, while in 
Chinese medicine they are called hi- 
than. These algic are gathered in con¬ 
siderable quantities in the islands of 
Cu-lao-Kiiaoi and Cu-lao-re, those coi¬ 
led ed in the latter being considered of 
(lie best quality. ( Pharm. Jl.) 

IVOBY SUBSTITUTES.—Of 

late years, the scarcity anil dearness of 
genuine ivory have driven inventors to 
manufacture artificial compounds cn- 
pable of replacing it for many industrial 
and domestic purposes. These compounds, 
which may almost, without exception bo 
included under the name “celluloid” 
(railed also pnrkesino, xylonite, pyroxy- 
linc, artificial ivory), will hero be 
described. 

In general terms, celluloid is formed 
of divided cotton waste, or similar sub¬ 
stance, dissolved in one or more of tho 
following solvents:—Vegetable naphtha, 
intro-benzol, camphor, alcohol, and gla¬ 
cial noetic acid. Sufficient of these 
solvents is used to make a soft, plastic 
muss, which is then or subsequently 
subjected to hydraulic pressure, and 
mixed with oils, gums, anil colours. By 
this moans, any degree of hardness or 
flexibility can lie given to it, and it can 
be made white and transparent or of 
brilliant colour. It can bo made as hard 
ns ivory, or retained in so soft a condi¬ 
tion ns to be spread in layers over 
textile fabrics much in the saroo way 
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that paint is laid on. The substance is 
water-proof, acid-proof and air-proof. 
It can be worked in a soluble, plastic, or 
solid state. It can be pressed and 
stamped, planed as wood, turned in a 
lathe, cut with a saw, carved, inlaid, 
woven into fabrics, and, as already hits 
been stated, applied as a varnish. It 
can be made either transparent or 
opaque, and is capable of bearing a high 
polish. When dyed, the dye runs 
through the whole substance, and can¬ 
not, consequently, be rubbed or washed 
off. 

The manufacture may be divided into 
two distinct stages:—1. The production 
of the so-called “ pyroxyline ; ” 2. The 
treatment of this compound with sol¬ 
vents, in order to make it plastic, and 
give it other desired qualities. The 
first stage of the process suffers but 
little variation. A convenient quantity 
of cellulose or woody fibre, such as dis¬ 
integrated cotton waste, paper, &c., is 
fed into an open vessel called a bl con¬ 
verter,and treated with an acid mix¬ 
ture composed of 1 part of nitric acid, 
sj>. gr. 1*420, and 4 to 5 parts of sul¬ 
phuric acid, sp. gr. 1*845, mixed in n 
separate vessel, and kept as cool as 
possible. The acid mixture is pumped 
or forced up into the converter, while 
the fibrous substance, previously placed 
in a hopper over the converter, falls 
gradually into it by an opening in the 
top. The charging of the cotton into 
the converter occupies about 10 minutes, 
and at the end of 20 to 30 minutes at 
most, it is chemically converted into the 
so-called pyroxyline or nitro-cellulose. 
This, together with the excess of acids 
adhering, is then allowed to fall through 
an opening in the bottom of the con¬ 
verter, and is caught in a large box pro¬ 
vided with a false bottom of perforated 
iron or wire gauze, at about 6 in. above 
the real bottom. On this the wet mass 
remains for an hour, to admit of the 
excess of acids draining away as far as 
possible 5 the still remaining impregna¬ 
tions of acid are then expressed by 
placing the pyroxyline in a cylinder 
with a perforated bottom, and subject¬ 
ing it to hydraulic pressure. The result 


is a hard cylinder of pyroxyline, con¬ 
taining about 5 to 20 per cent, of the 
acid mixture, in which state it is stored 
for future use. When required, the 
cylinders of pyroxyline are torn into 
dunt by special machinery, such as that 
employed for grinding paper pulp, and 
the disintegrated mass falls into a large 
tank, where it is well washed with 
water, to remove the last traces of acid. 
It is then again placed in the cylinders 
with perforated bottoms, and pressed to 
remove the water, leaving in only 5 to 
20 per cent. The solid cylinders of 
soluble pyroxyline are again broken up 
in the disintegrating machine, prepara¬ 
tory for the treatment with solvents, 
which forms the second stage of the 
manufacture. 

This is performed in a variety of 
ways, chiefly according to the ulterior 
applications for which the product is 
intended, and differing less in the appa¬ 
ratus employed than in the ingredients 
and proportions of the dissolving agents. 

(1) One of the first solvents employed 
on a large scale was wood naphtha, dis¬ 
tilled with chloride of lime, in the pro¬ 
portion of 1 gal. of the naphtha to ‘2 to 
0 lb. of fused chloride ; the more of the 
latter used within these limits, the 
stronger will the solvent be. The first 
o qt. of the distillate are collected for 
use; the remainder is caught in a 
separate vessel so long as any spirit 
comes over, and is distilled again at the 
next operation with more fresh materials. 
The deposit remaining behind in the 
still is chloride of lime, dissolved in 
water and contaminated with some 
tarry matter. It is run into an open 
iron vessel, heated by a fire beneath, to 
evaporate away the water and fuse the 
chloride of lime ready for re-use. 

(2) The solvent thus prepared is ap¬ 
plied to the pyroxyline in such propor¬ 
tions as to make a pasty mass; but if 
used alone, the resulting celluloid would 
soon become hard and brittle. To avoid 
this, a certain quantity of oil is added 
to the mass, and kneaded up with it in 
the mixing machine. The proportion of 
oil will vary with the desired degree of 
toughness. To produce a consistency 
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suitable for coating telegraph wires, or 
for spreading on textile fabrics, the 
proportion of oil may equal half the 
weight of the pyroxylino. If the oil 
used be first treated with chloride of 
.sulphur, the compound is much more 
clastic. It is thus treated by mixing 
with 2 to 10 per cent, of liquid chloride 
of bulphur, according to the degioe of 
elasticity required 5 but the chloride of 
sulphur should /mt be diluted with an 
equal bulk or more of mineral naphtha, 
or bisulphide of carbon, to prevent too 
violent action. The prepared oil is 
compounded with the dissolved pyroxy- 
line in various proportions, but seldom 
exceeds 20 per cent. 

(o) To increase tho hardness and 
modify the colour of the product, some¬ 
times a small portion of gum or resin, 
such as shellac or copal, is added, but 
seldom more than 5 per cent. The wood 
naphtha may be replaced by alcohol, 
and the chloride of lime by chloride of 
zinc, or manganese fused or dry. Fur 
economy sake, a small quantity of light 
spirits from coal may be mixed with the 
solvent, but it is not preferable. For 
the oil may be substituted balata gum 
treated with chloride of sulphur — 
usually not more than 5 per cent, of 
the chloride. The combustibility of cellu¬ 
loid thus made maybe corrected by the 
addition of chloride of zinc or tungstate 
of soda. Ten per cent, of either effectu¬ 
ally prevents burning; but usually 
much less will do, especially when pig¬ 
ments are used. The same end is 
attained by employing iodide of cad¬ 
mium, oxalate of zinc or manganese, or 
gelatine dissolved in glacial acetic acid. 

(4) A practical diiliculty attending 
the use of the above process is that the 
solvents employed are so volatile. Large 
masses of celluloid may be prepared 
better, quicker, ami with less consump¬ 
tion of solvent by adopting mfcro-benzol, 
aniline, or glacial acetic acid, and the 
celluloid may then be worked in the 
open air. The ordinary volatile solvents 
are improved by the addition of camphor. 

(5) When using nifero - benzol, the 
commercial article should be distilled 
off hydrochloric acid or chloride of lime, 


say 0 lb. of cither to 1 gal. of nitro- 
benzol, which is thus rendered purer 
and sweeter. One hundred parts of 
pyroxylino arc then moistened with 
ordinary solvent — preferably naphtha 
distilled off chloride of lime—and the 
excess of solvent is removed by hydraulic 
pressure. The other solvent is then 
added in the proportion of 10 to 50 
parts of prepared nitro-benzol or aniline, 
together with 10 to 50 parts of camphor, 
and 150 to 200 parts of oil, preferably 
cotton-seed or castor. This mixture ia 
forced between rolls, heated by steam 
being admitted into them, till the whole 
forms a woll-oninhined dough or paste, 
which will he more nr less stiff’ accord¬ 
ing to tho quantity of solvent used. For 
a hard compound, tho oil should be less 
than the pyroxylino ; for a soft one, it 
should exceed the latter—say, 150 to 200 
oil to 100 pyroxylinc. In making cellu¬ 
loid with glacial acetic acid, 100 parts 
of pyroxylino nro dissolved in 50 parts 
of the acid, for a still paste; or 100 
to tf()0 or more parts, for a semi-fluid 
consistency. 

(0) Usually the pyroxylino requires 
io he dried before dissolving it. Tho 
conduct of this operation mi largo quan¬ 
tities requires much care ami time, and 
a very large space of drying room, ho 
that great advantages, on the score of 
cost, ease, ami safety, are to he derived 
from dissolving iL in a moist state. For 
this purpose, the pyroxylino is prepared 
in tho usual way, and when rendered 
soluble by the addition of hydrocarbon 
solvents, it is taken out of tho acids and 
placed in a hydraulic machine, by which 
as much as possible of the acid is ex¬ 
pressed. The cake of pyroxylino is then 
taken out of tho press, opened nut, put 
into a centrifugal washing machine, and 
washed with water until clean ; then 
the rotation of the machine is continued, 
to throw out the surplus water. Or the 
pyroxyline, after conversion, may ho 
placed in the centrifugal machine, and 
there deprived of the acids, and, without 
removal, bo thoroughly washed by ad¬ 
mitting a copious supply of water, the 
operation occupying from a few minutes 
to an hour, Wb<?n the pyroxyline does 
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not contain more than 8 to 10 per cent, 
of water } it is dry enough for solution in 
naphtha, &c. 

(7) Instead of evaporating the solvent 
used in making tho celluloid, it may bo 
removed by precipitating the pyroxyline 
by means of wfttor, mineral naphtha, &c. 
There is thus obtained a semi-solid mass, 
containing a small quantity of the 
solvent, which is passed through grind¬ 
ing rolls or other disintegrating machi¬ 
nery, and then, worked up as usual. 
The celluloid is placed in ft vessel con¬ 
taining a revolving agitator or beater, 
together with water or mineral naphtha 
in tho proportion of 1 lb, of celluloid to 
1 qt. of liquid, and the agitator is set 
in motion. After a short, time, the 
celluloid is lot out in a curd-Iiko form, 
and submitted to pressure (not exces¬ 
sive), to separata tho liquid. It is con¬ 
venient to place it iu a vessel of cylin¬ 
drical form, and about 12 in. in diameter, 
provided with a movable and perforated 
bottom, covered with several layers of 
wire gauze. This is fillud with the curd- 
like celluloid, upon which ft plunger is 
forced down, and a cheese-like block is 
produced. This is rolled down between 
rollers heated by steam, and any pig¬ 
ment, &e., is worked in by them at t he 
same time, tbe mixture being passed 
through and through till perfected. The 
solvent used is prolornhly mineral naph¬ 
tha, as free from smell as possible. The 
solvent taken up by the liquid is re¬ 
covered by distillation, if water has 
been used ; but in tho case of naphtha, 
tho greater part will separate on stand¬ 
ing, and may then be decanted oft'. 

(rf) In order to make celluloid in 
imitation of pearl, llsli-scales arc mixed 
with tlie dissolved pyroxylins, and n 
pearly-lustrous material is thus pro¬ 
duced. To form a tliin veneer of arti¬ 
ficial pearl, 1 part of this material is 
mixed with 100 parts of pyroxyline. 
The latter is first ground with n sol¬ 
vent and oil to a doughy consistency, 
the pearly compound is then added, tbe 
solvent is separated, and tho celluloid is 
woikudnpin the ordinary way. But 
when the celluloid is required in a semi¬ 
fluid condition, the solvent must be in¬ 


creased instead of removed, and a much 
larger proportion of the pearly material 
will be needed. The best lustre pro¬ 
duced is that made in Prance from the 
scales of the whiting. In producing a 
coloured celluloid, preference should 
always be given to dyes—especially 
aniline—rather than pigments. Tho 
brightest and most delicate colours may 
be imparted. 

(0) To manufacture celluloid so as to 
resemble ivory, the following plan is 
adopted :—The celluloid is made with¬ 
out any colouring matter, and is kept 
as clean and white as possible; when in 
a doughlike slate, it is rolled into 
sheets r ‘ (f in. thick. Meantime nnollier 
celluloid is prepared containing car¬ 
bonate of stvontia in the proportion of I 
part to about 1200 parts of pyroxyline, 
and tins also is rolled into sheets. 
These sheets are placed alternately one 
over another, to product) any desired 
grain. A good plan is to lay a trans¬ 
parent. and an opaque sheet one over 
the other, and roll thorn up together, 
then take, the roll and twist, it, puss it 
through heated rollers, and roll it down 
into a slab, for cutting knife bundles or 
whatever may b« required. 

(10) In working white, or light- 
coloured celluloids, or those, in imitation 
of pearl or ivory, it is necessary that 
porcelain nr glass vessels should bo used 
in its manufacture as far as possible, 
and the rollers through which it is passed 
must be covered with platinum, as other 
metals are acted upon by tho celluloid. 
A coating of platinum ^ in. thick will be 
very durable. 

(tl) For producing a white celluloid, 
without unduly increasing its .specific 
gravity, the dissolved pyroxyline and 
other ingredients are mixed Avil.li white 
starch, either from wheat, rice, pota¬ 
toes, &r,., or with arrowroot, tapioca, 
or other amylaceous substance, or with 
wheat flour, or with cotton ground and 
bleached. 

(lii) To remove the solvent remain¬ 
ing in the celluloid, which imparls a 
slight odour to articles made of it, ami 
renders them liable to shrink in course 
of time, such articles nru seasoned, while 
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in a partially manufactured state, by 
snaking them in a liquid which will 
dissolve out the solvent without ailect- 
ing the pyroxyline, such as bisulphide 
of carbon, chloride of lime, or benzol. 
The articles so soaked are afterwards 
placed in a vessel from which the 
air is exhausted, and the curing liquid 
is thus drawn out, condensed, and 
recovered. 

(13) The process employed for 
making billiard balls is as follows:— 
To 100 parts of pyroxyline, dissolved, 
ground, and strained as usual, are 
added 300 to 5U0 parts of the usual 
solvent—alcohol 100 parts, naphtha 50 
parts ; 100 to 150 parts of arrowroot 
or starch; 50 to 100 parts of the best 
ziue-white. The solid mutters are 
added to the plastic solution of tho 
pyroxyline, and the whole is placed in 
a closed rulling or grinding apparatus, 
the rollers being heated by steam, ami 
the compound is ground up till most of 
tho solvent is driven oil*. The latter is 
recovered by conveying it through 
pipes to a Liebig’s condenser. The mass 
is now about as stiff ns clay, and may 
be moulded or rolled, and placed in a 
warm place for seasoning. When well 
seasoned, the ball may be turned. 
When less specific gravity is required, 
it is best to employ as much amylaceous 
substances as possible, they being 
lighter than the zinc. Ground and 
bleached cotton fibre may be rubbed up 
with the plastic pyroxyline, in the pro¬ 
portion, of 100 parts disintegrated 
cotton to 300 parts pyroxyline paste. 
When making coloured celluloid with 
amylaceous substances or cotton, the 
colours should be added at the same 
time, and ground up with the other 
ingredients* 

(14) A modification worth mention¬ 
ing consists in employing camphor as 
the solvent of the pyroxyline. The 
latter is first reduced to a Hue pulp by 
grinding it in water in a machine such 
as is used for grinding paper pulp, and 
to the pulp thus prepared pulverized 
camphor is added in the proportion of 
1 part by weight of camphor to 2 parts 
pyroxyline when dry. At the same 


time is added any desired material for 
colouring the celluloid or modifying 
its specific gravity. Tho camphor is 
comminuted by grinding in water 
trituration, or solution and precipita¬ 
tion. The camphorated mass is placed 
in a mould, and heated to a sufficient 
temperature to liquefy or vaporize the 
solvent, and is then subjected to heavy 
pressure. The temperature should 
never exceed 300° F. (149° C.), or tho 
pulp in contact with the mould will be¬ 
come charred; .sometimes 150° F. ((313° C.) 
suffices. The mixture should remain in 
the mould under heat and pressure till 
the conversion of the pyroxyline is com¬ 
pleted ; it is then left to cool under 
pressure in tho mould. When first 
takon out, it has the consistency of sole 
leather; but is easily softened by heat 
till the camphor has evaporated, when 
it grows as hard as horn. 

(15) For dental purposes, the trans¬ 
formation of the pyroxyline is effected 
by camphor, and without the use of 
fixed oils or fusible non-solvent gums, 
which are required to he combined with 
the material when other, alcohol, 
aro used, and which would impair tho 
strength, durability, purity, and firm¬ 
ness of texture essential in dental plates. 
50 parts at least by weight of camphor 
are added to 100 parts of soluble 
pyroxyline ; more camphor makes tho 
compound more plastic. The platen 
formed are placed in a drying-room 
heated to 150° to 180° F. (05° to 82° 0.),' 
the latter being the maximum, to drive 
off the camphor, A temperature above 
200° F. (93° C.) will expand the 
material, and make it porous and brittle. 
It is said that this compound is lighter 
and stronger than dental vulcanite or 
indiarubher; its colour is the same as 
the natural gum, and is unchangeable; 
it has no unpleasant taste; it is abso¬ 
lutely non-injurious, and never shrinks 
or warps after setting. 

(18) The following process is adopted 
in practice to dissolve the pyroxyline in 
camphor, eliminate the solvent, and 
form a solid mass of celluloid at one 
operation. The prepared mixture of 
soluble pyroxyline and camphor is first 
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dried, by compressing the moist pulpy 
compound into convenient sized calces, 
about i in. to £ in. thick, and arrang¬ 
ing them in a pile with intermediate 
layer* oi' paper, or other absorbent 
material, and subjecting the pile to 
procure in a hydraulic press. By this 
means, tiio material is uniformly and 
sufficiently deprived of its moisture, 
while the compression of the material 
and exclusion of the air prevent all 
danger of ignition when exposed to the 
sun or the heated .air of a drying-room. 
The mixture of pyroxyline and cam¬ 
phor is subjected to pressure by means 
of a plunger in a heated cylinder pro¬ 
vided with a discharge nozzle or pipe, 
the cylinder being of sufficient length 
to cause the conversion of the pyroxy¬ 
line to take place while the material ia 
being gradually forced through it, so 
that, by replenishing it as it becomes 
partially empty, a gradual discharge of 
the celluloid is elVcoted, in the form of a 
continuous bar or sheet. The cylinder 
is unequally heated, in such a manner 
that the mixed material will first be 
compacted in the wilder portion, Indore 
the solvent is melted and the process of 
transformation commences. The nil* is 
thus allowed to escape more freely, and 
is more completely expelled, while the 
conversion of the pyroxyline is eflbcted 
in another and hotter portion of the 
cylinder, as the mass is forced through 
it. The upper or receiving end of the 
cylinder is cooled by being surrounded 
by a cold-water jacket; and the lower 
or discharging end is heated by a steam 
or hot-water jacket. The former ia 
supplied by the escape pipe of the 
hydraulic engine, in the discharge 
end of the converting cylinder is a 
central heating and distributing case, 
constructed with radial pins or projec¬ 
tions, by which the material, before it 
escapes from the cylinder, is caused to 
pass through the annular space around 
tiie central core, ami in contact with 
the heated surface of the cylinder, while 
the spurs or pins divide and mix the 
material, and at the same time serve to 
conduct the heat from the cylinder to 1 
the central core, The; discharge pipe \ 


is passed through'an equalizing warm- 
water vessel, which keeps it sufficiently 
warm to prevent the material in con¬ 
tact with the inner surface cooling 
faster than the central portion, as the 
unequal cooling, and consequent un¬ 
equal consistency, of the different por¬ 
tions of the material would cause the 
central and softer portion to move 
faster than the outer and harder por- 
11on, thus destroying the homogeneity of 
the mass, and rendering the surface 
rough and broken. The soluble pyroxy¬ 
line is Brat comminuted in a wet. con¬ 
dition, and the excess of water is 
pressed out. The camphor and colours, 
as required, are then thoroughly in¬ 
corporated with it by llio mixing rollers. 
The compound, thus prepared, is formed 
into cakes by means of a mould and 
follower, the bottom of the mould being 
made separate, and serving (o transfer 
the formed cake to the pile. These 
cakes are preferably made about J*2 in. 
square, and ;} to J- in. thick; if would 
lie difficult to properly absorb the 
moisture from thicker cakes. These 
are laid up in a pile with layers of 
blotting-paper between 11mm, and are 
then placed in iv hydraulic press to 
remove tin; water as far as necessaryi 
lhiring this process, tho compound is 
protected from the air, to prevent 
evaporation of the camphor and to 
avoid the chance of ignition. The 
rapidity with which this drying is 
oifectoii ensures great saving of timo 
ami space. The dried material is 
ready for conversion into celluloid, for 
which purpose it is transferred, with 
(ho solvent, to tho converting cylinder. 
The heat from tho .steam-jacket sur¬ 
rounding the lower portion of this 
cylinder brings about, tlm conversion of 
tho pyroxyline to a homogeneous mass 
of celluloid, which is then forced 
through a discharge nozzle, constructed 
according to the desired form of tho 
product, <*.<]. in bars or sheets, or 
directly into a mould of tho article to 
bo manufacture]. 

(17) Tho use of various solvents and 
combinations of solvent materials has 
been attempted or proposed; c.g. a 
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mixture of camphor and oils in about 
the following proportions, via. : — 
Camphor, camphor oil, or 
liquid camphor .. .. 20pts. bywt. 
Oil, such as castor or 
linseed, before or after 

boiling ...40 „ „ 

Pyroxylin© (soluble) .... 40 ,, „ 

These will give a consistency suitable 
for covering telegraph wires, or fur 
moulding or spreading. For material 
with greater or less flexibility, or greater 
or less fluidity, the proportion or char¬ 
acter of the oil must be changed. In 
producing very hard or rigid material, 
it is preferable to use oils which will 
themselves harden by exposure to air, as 
those which have been boiled. Camphor 
may also be used in about equal propor¬ 
tions with hydrocarbons having a boiling 
point at 22U° to 400° P. (lU4°-204° G.), 
or with alcohol or spirits of wiue; or 
hydrocarbons in equal proportions with 
alcohol; or castor-oiL in equal propor¬ 
tions with alcohol; or a distillate of a 
mixture of camphor-oil and hydrocarbons, 
or of camphor and bisulphide of carbon 
in conjunction with alcohol; or aldehyde, 
either alone or with alcohol. Either of 
these solvents may he employed with 
the other ingredients in about the fol¬ 
lowing proportions, to produce a semi¬ 
fluid celluloid :— 

Pyroxyline (soluble) .. 27 pts. by wt. 

Castor-oil. 27 „ „ 

Camphor. (j „ „ 

Either of the foregoing 

solvents.. 40 „ „ 

The consistency will depend chiefly ou 

the proportions of the oil, as before. 

(18) Parkes suggests the use of a solu¬ 
tion of carbon tetrachloride and camphor, 
either alone or with gums, resins, oils, 
dyestuffs, &c. He also proposes to use 
carbon bichloride and camphor, when 
the solution takes place under the aid 
of heat and pressure. Camphor, too, 
5a a good solvent when heated to its 
melting-point; at this temperature and 
under pressure, it dissolves the nitro¬ 
cellulose as fast as it can be mixed with 
the melted camphor, until it forms a 
stiff mass. This mass, to which other 
substances may be added, can be rolled 


and pressed into moulds. To lower the 
melting-point, ho adds oil, paraffin, tur¬ 
pentine, alcohol, benzol, ether, &e, 
whereby thinner solutions are obtained. 
Another powerful solvent for intro-cellu¬ 
lose can he made by conducting sulphur¬ 
ous acid gasth rough granulated camphor, 
or by dissolving camphor in sulphurous 
acid. A solution of camphor in benzol, 
of such quality that no unpleasant odour 
is left when the compound is done, works 
very rapidly with the aid of heaL and 
pressure. Oils, gums, resms, and dyes 
can be added according to taste. Tur¬ 
pentine and camphor also dissolve it 
with heat and pressure very quickly, 
Kitro-cellulose softens rapidly if sprinkled 
with alcohol, ether, or other solvents of 
gun cotton, and then pressed iuto hob 
moulds. 

(19) The pyroxyline is obtained from 
cigarette paper of very good quality. 
This paper, in rolls Id In. in width and 
33 to 85 lb, in weight, is unrolled 
mechanically and immersed in a mixture 
of 5 parts of sulphuric acid of Oil 0 11., 
with 2 parts of nitric acid of 42° 31., 
kept at a temperature of about 95° i<\ 
(35° C.). The cellulose of the paper, 
after 12 or 15 minutes* immersion, 
becomes changed into nitm-ccllulose, 
which is soluble in a mixture of alcohol 
and ether. The solubility is tested by a 
hasty trial. The product is then removed 
from the acid hath, the liquid is expressed 
from it, and it is thrown into water. 
After a preliminary washing, it is placed 
along with water in a pulp vat, ami 
triturated for 2;} to 8 hours in order to 
obtain a homogeneous paste. The py- 
roxyline then has to undergo hi caching, 
the operation being effected by the use 
of a solution of potash permanganate. 
When contact with this reagent lms been 
sufficiently prolonged, the excess of per¬ 
manganate is eliminated by washing. 
Then the mass is treated with a solution 
of sulphurous acid in order to dissolve 
the oxide of manganese, and the opera¬ 
tion is finished by a series of washings 
in water. The whitened pyroxyline is 
put into boxes lined with filtering cloths, 
and then submitted to mechanical drying. 
On being taken from the hydro-extractor, 
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the material still retains about 40 per 
oent. of water, and is found to be in a 
state fit for the preparation of celluloid, 
it is then passed through a mill having 
metallic runners, first alone, and after¬ 
wards mixed with the proper quantity 
of camphor (which has been first rolled j, 
ami with colouring matters if it be pro¬ 
posed to malee opaque celluloid. Aftor a 
dozen successive grindings, the mixture 
is moulded in a metal frame, by hydrau¬ 
lic pressure, so ns to give slabs, that are 
arranged and pressed between 10 to 12 
sheets of thick bibulous paper. The 
water in the mixture is thun gradually 
absorbed by the paper, the latter being 
renewed 12 Lo 15 times. The blabs, thus 
dried and reduced to a thickness of about 
JL in., arc broken up between bronze 
cylinders armed with teeth. The pieces 
are allowed to macerate for about 12 
hours with 25 to 35 per cent, of alcohol 
of 90°, and then the colouring matters 
soluble in alcohol are added, if it be pro¬ 
posed to have transparent coloured 
celluloid. The mixture is then passed 
through the rolling-mill, the cylinders 
of which are heated to about 122° i'\ 
(50° (J.). The operations are performed 
upon 20 to 28 lb. at oneo. The rolling 
takes 25 to 35 minutes, and terminates 
when the material has become homo¬ 
geneous. There is then obtained a shoot 
of about } in. in thickness, which is cut 
into pieces of 23} by 31} in. The latter 
arc superposed on the table of a 
hydraulic press in a metallic box having 
double sides and being tightly closed, 
and allowing the heating to bn done by 
a circulation of hot water. The box is 
heated to 140° F. (flu° C.) during the 
whole duration of compression, which 
lasts about 4 hours. At the end of the 
operation, a current of cold water is 
passed into the box, the pressure is 
removed, and there is obtained a very 
homogeneous block of celluloid about 
5 in. thick. The blocks are taken to the 
planing machine, and shaved into sheets 
varying from 0*008 to 0*12 iu. in 
thickness, according to the purpose for 
which the product is designed. These 
sheets are next pluced in a ventilated 
stove, heated to 131° F. (55° C.), where 


they remain for 8 days to 3 months, 
according to their nature and thickness. 

In this description it has been only a 
question of celluloid of a uniform colour, 
either transparent or opaque, imitating 
pule tortoise-shell, coral, ebony, tur¬ 
quoise, &c. When it is desired to obtain 
a product to imitate umber, jade, spotted 
tortoise-shell, &e., each of the ingredients, 
of uniform colour, which is to compose 
tho material, is prepared separately, and 
then mixed, to he afterwards united by 
pressure. 

(20) A new compound, said to he 
fireproof, and suitable us a substitute for 
ivory, is thus made:—A solution is 
prepared of 200 parts of casein in 5l) 
parts of ammonia and *100 of water, or 
150 parts of albumen in 400 of water. 
To the solution the following are added: 
quicklime, 240 parts; acetate of alumina, 
150 parts; alum, 50 parts ; sulphate of 
lime, 1200 parts; oil, 100 parts. The 
oil is to be mixed in tho lust. When 
dark objects are to be made, 75 to 100 
parts of tannin are substituted for the 
acetate of alumina. When the mixture 
has been well kneaded together and 
made into a smooth paste, it is passed 
through rollers 1.o form plains of the 
desired shape. These are dried and 
pressed into metallic moulds previously 
heated, or they may be mluced to a very 
line powder, which is introduced into 
heated moulds and submitted to strong 
pressure. The objects are afterwards 
dipped into the following bath :— Water, 
lot) parts; white glue, 1 part; phos¬ 
phoric acid, 10 parts. Finally, they 
arc dried, polished, and varnished with 
shellac. 

(21) Any form of cellulose is tho 
basis. Sulphuric acid, op. gr. L’84 to 
to 1-85 (75 purls), is placed in a re¬ 
ceiver, with 25 parts commercial nitrous 
acid; a saturated solution of peroxide 
of nitrogen in nitric acid, sjt.gr. 1*420, 
is retorted a little below 132° F. 
(55}° (.).), the fumes passing into the 
sulphuric acid until it is saturated by 
them. The cellulose is immersed in 
this acid, 11 lb. of cellulose to the 
gallon, then taken out and left to stand 
an hour, then thoroughly washed and 
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dissolved in alcohol fsp. gr. 0*920) 75 
parts, and coal-oil 2 6 parts, in the pro¬ 
portion of II lb. solvent to 11 lb. fibre. 

(22) In making articles of artificial 
ivory, the greatest difficulty hitherto 
has been that, in order to gain the ne¬ 
cessary firmness, a large percentage of 
the binding substance had to be used, 
and hence only dull-coloured articles 
could be produced. Recently J. 8. 
Hyatt has produced a substance in which 
only very little gum or other cementing 
material is used, so that, without detri¬ 
ment to its durability, the finished ar¬ 
ticle may still have a pure white colour. 
This result is arrived at by grinding up 
any suitable inert matter with a solu¬ 
tion of a proper cement. The cement 
solution is then expressed, the residue is 
dried and ground, and the powder thus 
obtained is heated and pressed into 
moulds. The most suitable inert matter 
found is oxide of zinc, and the best 
cement is shellac, or some other simi¬ 
lar vegetable substance. A solution 
of NH 3 forms the solvent. Hyatt first 
dissolves 8 parts shellac in 32 parts 
N1I 3 , sp. gr. 0*995, by thoroughly mix¬ 
ing the two at a temperature of 99° l<\ 
(37J° C.) for 5 hours in a rotating 
cylinder. 40 parts of oxide of zinc are 
now mixed by hand into the thin syrupy 
solution, and the mixture is well ground 
in a colour-mill. The NII 3 , having 
served its purpose, is now driven off by 
heat, or by exposing the mixture ou 
glass plates for a long time to the air. 
The residue, consisting merely of dry 
shellac and zinc oxide, is again finely 
powdered, and the powder thus obtained 
is pressed into the moulds with a pres¬ 
sure of about 2000 lb. per sq. in., and 
at a temperature of 257° to 280° 1 ? . 
(125° to 137^° 0.). If the article is to 
bo* coloured, the colour is added either 
to the solution just before the first 
grinding, or to the dry mass before the 
second grinding. 

LEATHER,—Within the limits of 
the present volume it would be impracti¬ 
cable to give a complete treatise on the 
manufacture of leather; but there are 
many recipes and processes involved" in 
jt which may fitly occupy a place here. 


Those desirous of consulting a more 
elaborate essay will find it in Spoils’ 

‘ Encyclopedia, 5 pp. 1213-1240, from 
which most of the following informa¬ 
tion has been condensed. 

Calf-kid. — Calf-kid is used for 
light upper leathers, and is “tawed” 
iustead of tanned. In this respect, and 
in most details of its manufacture, it 
resembles glove-kid. 

This process is as follows:—Selected 
calf-skins, dried or salted, are the raw 
material, and after a suitable softening 
in fresh water, are limed for 2 to J 
weeks, or till the hair goes easily. 
They are then unhaired and fieshed in 
the usual manner, pureil with a bate of 
dogs’ duug, scudded, aud again cleansed 
with a bran drench. In Germany, the 
bran drench is used alone, and is com¬ 
posed of 33 lb. bran to 100 medium 
skins. Before use, the bran should, 
especially in summer, be well washed 
to free it from adhering meal. The 
temperature of the drench should not 
exceed 100° F. (38° O.), aud the skins 
should remain in for 8 to 10 hours. 
Lactic acid is produced by fermenta¬ 
tion; this removes lime, and is itself 
neutralized by the products of putrid 
fermentation which .succeeds it. 

The tanning is accomplished in a 
drum with a mixture of alum and salt; 
and after drying, the skins are again 
moistened, and worked in tho drum v 
with a mixture of oil, Hour, and egg- 
yolk. In the German method, these 
two operations are combined, Miner, 
who has written a series of articles on 
the process, gives 40 lb. flour, 20 lb. 
alum, 9 lb. salt, 250 eggs or about H 
gal. of egg-yolk, J pint of olive-oil, and 
12 to 13 gal. water, as a suitable mix¬ 
ture. The skins are worked in a 
drum-tumbler (preferably n square one) 
for 20 minutes, then allowed to rest 10 
minutes, and this process is twice re¬ 
peated. The temperature must not 
exceed 100° F\ (38° C.), and it is said to 
be important that the drum should be 
ventilated by holes at the axis. 

The skins are allowed to drain, and 
then rapidly dried at a temperature of 
140° to 160°F. (60° to 71° C.), and after 
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u summing,” or damping with cold 
water, are staked by drawing them to 
and fro over a blunt, knife fixed on the 
top of a post. They are then wetted 
down and shaved, with cither the 1110011 - 
knife or ordinary curriers* slmving- 
lmifo, and sometimes receive a second 
dressing of oil, flour, and egg, to sol'ten 
them still further. 

Chamois-leather. —The process 
of manufacturing “ chamois ” or 
“shammy ** leather is thus described by 
Dr. Ballard:—-After the “pelts ” have 
been fleshed and split, the inner or flesh 
sides are taken for the manufacture. This 
portion is again passed through the split¬ 
ting-machine in order to take off from 
thu thicker parts so much as may suffice 
to render the skin of uniform thickness 
throughout. It is again limed, I lion 
washed, and afterwards ]nit into a bran 
drench. After removal from the drench, 
tlie skins are pressed nearly dry, and 
then removed in hulk to the stocks, 
where they are beaten until they are 
soft with heavy tilt-hammers, When 
soft, oil (cod-liver oil in proierunce) is 
sprinkled on them, and the “stocking” 
is continued, oil being added from time 
to time. The skins are then taken out 
and “aircd-olf,” i.c. hung up in the 
room to dry. At works where there is 
a sufficient open space adjoining', the 
skins are in dry weather hung out iu 
the open air. This “ stocking ” and 
" airing-off " are twice repeated, and the 
skins are then hung up in a chamber 
heated to about 1110° F. (4-9° 0.) by 
hot-air or steam pipes. An offensive 
vapour of acrolein homines thus diffused 
in the chnmber. When the skins are 
dry, they arc “stocked” with oil again, 
and the beating ia continued until the 
mass of skins becomes hot. They are 
then taken out, packed into a cask, 
covered over with blankets, and left to 
“ ferment.’* The contents of the cask 
become very hot, and an abundance of 
vapour of acrolein is given off. After 
the fermentation has continued for a 
time, the skins arc turned over and 
transferred to another cask. During 
this process, acrolein vapour is largely 
evolved, and affects very greatly the 


eyes of the workmen. The fermentation 
is continued until heat census to be 
generat(*d, ami then the skins are allowed 
to get cold. The next thing is to get the 
oil out. With this object, the skins are 
thrown into hot water, and theme 
transferred to a powerful press. After 
leaving the press, they are put into a 
“tumbler,” or revolving barrel, with 
warm water and soda-ash, and subse¬ 
quently washed with cold water. Lastly, 
they are passed between rollers to press 
out all remnants of moisture anil soapy 
matters, and hung lip in a loft to dry. 
The further processes consist of various 
manipulations of scraping, pulling, 
stretching, fro., for the preparation of a 
saleable article. The oil pressed out of 
the fermented skins is known as “sod 
oil.” Before leaving the premises, it is 
customary to boil it in a pan heated 
by close steam, in order to drive off any 
water it may contain. It is then suiifc 
away for use by curriers. 

Currying.—In general terms, the 
process of currying consists iu softening, 
levelling, and stretching the hides and 
skins which are required for the uppor- 
h'jvtliers of boots and other purposes de¬ 
manding ilexibilily and softness, ami in 
Hal uniting or “ stuffing ” them with 
fatty matters, not only in order to soften 
them, b«L to make ihem watertight and 
to give thorn an attractive appearance. 

lb is obvious that groat differences 
must be made in the currying process, 
according to the character of the skin 
and the purpose for which it is intended, 
since the preparation of French calf for 
n light boot, ami of the heaviest leather 
for machine bolting, equally lie within 
the domain of currying. The clearest 
idea of the general principles involved 
will be gained by taking a typical case, 
and afterwards pointing out the different 
mndi/ications needed for other varieties. 
The French method of currying waxed 
calf is .selected as ail example, since the 
well-known exceljeneo of this leather 
makes it interesting to compare the de¬ 
tails with the methods ordinarily in use 
in this country. 

After raising the skins from the pits 
and beating off tho loose tun, they are 



368 


LEATHER. 


hung in the sheds till partially dry, 
great care being taken that the drying 
ifi uniform over the whole skin. In mo¬ 
dern shops, this drying is usually accom¬ 
plished at once, and in u very satisfactory 
manner, by means of a hydraulic press. 
If dried in the air, they must be laid in 
pile for a short time to equalize the 
moisture, and then brushed over on flesh 
and grain. The next process consists in 
paring off loose flesh and inequalities. 
This is done on a beam, and with n knife 
similar to that used in bate-shaving. 
This knife has the edge turned by rub¬ 
bing with a strong steel, and is called 
couteau a ravers. 

Next follows the mine an rent. The 
skins are first placed in a tub with water 
or weak ton-liquor for 24- hours; they 
arc then folded amt placed in n tub with 
euough water fo cover them, and beaten 
with wooden pestles for J hour. At the 
present day, stocks, or a “drum tum¬ 
bler,” a machine on the principle of the 
barrel-churn, usually take the place of 
this hand labour. The skill is next 
placed on a nuublo table, flesh upwards, 
and with one flank hanging somewhat 
over the edge, and is worked with a 
sleeker ” or stretching iron. The first 
two strokes are given down and up the 
buck, to make the skin adhere to the 
table, and it is then worked out regu¬ 
larly all round the side on the table, so 
as to stretch and level it. The flesh is 
then washed over with a grass-brush, 
the skin is turned, and the other flank 
is treated in the same way. It is lastly 
folded in four, and steeped agnin in water. 
The next process is the cleansing of the 
grain. The skin is spread again on the 
table as before, but grain upwards, and 
is worked over with a stone set in 
handles, and ground to a very obtuse 
edge. This scours out the bloom; after 
washing the grain with the grass-brush, 
it is followed by the sleeking-iron as on 
the flesh. 

The next step is re-setting. For this, 
except in summer, the skins must be 
dried again, either by press or in the 
shed. This is another setting out with 
the sleeker, and, the skin being dried, it 
now retains the smoothness and exten¬ 


sion which are thus given to it. The 
sldns arc now ready for oiling in the 
grain, for which whale-oil or rod-liver 
oil is generally employed. (Olive-oil 
castor-oil, and even linseed-oil, may| 
however, be used, and are sometimes 
made into an emulsion with neutral soap 
and water.) After oiling tluygrraiu, the 
skins are folded, and allow,./l to lie for 
two or three days before uling the flesh, 
The oiling on llie flesh is done with a 
mixture of deyras and tallow, in such 
proportions as not f,u run oil’ during the 
drying. l)t!<jra$ is the surplus oil from 
the chamois-leather manufacture, which 
in France is effected by daily stocking 
the skins with oil, and hanging in the 
air for oxidation. The day ms is obtained, 
not by washing the skins in an alkaline 
lye, as in the English and German me¬ 
thod, hut by simple pressing or wring¬ 
ing. This oil, altered by oxidation, is so 
valuable for currying purposes that skins 
are frequently worked simply for its pro¬ 
duction, being oiled and squeezed again 
and again till not a rug is left. It is 
generally mixed in commerce with more 
or less of ordinary fish-oil, Kitner re¬ 
commends, whore the dfyms is of in¬ 
different quality, a mixture of 05 parts 
day ms, 20 of neutral soap (jt\ soap 
without the usual excess of alkali), 
and 15 of soft tallow. After oiling 
the flesh, which is accomplished by 
extending the skin on the marble table 
with the sleeker, and applying grease 
with a sheep-skin pad, it is hung to 
dry at a temperature of l>5° to 70° F. 
(18° to 21° 0.). After drying, the surplus 
oil is removed by a fine sleeker from both 
flesh and grain, and the skins arc ready 
for “ whitening.” This consists in taking 
a thin shaving off the flesh, and was 
originally accomplished by the shaving- 
knife on the currier’s beam; sonic 
curriers are still in favour of this me¬ 
thod. It is now, however, done by a 
sleeker with a turned edge. The grain 
then undergoes a final stoning and sleek¬ 
ing, to remove the last traces of ad¬ 
hering oil, and the skin is grained by 
rubbing it in a peculiar way muler a 
pommel covered with cork. It is then 
coated on the flesh with a mixture, of 
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Which the following is a specimen:—• 
5 parts of lampblack are rubbed with 
4 of linseed-oil, and 35 fish-oil are added; 
15 of tallow and 3 of wax are melted 
together and added to the mixture 
and after cooling, 3 of treacle. This 
compound is put on with a brush, and 
allowed to dry for some days. Filially, 
the skins are sized over with a gluc- 
sizc, which is sometimes darkened by 
the addition of anilino black. 

To Curry Russet Leather.—The hide 
to be aimed is placed upon u table, 
and a warm iron is rubbed over the 
flesh side; it is then turued over, and 
the grain sido is moistened with water 
and rubbed with a coppor sleeker until 
it is nearly dry, after which the colour¬ 
ing mutter, made of Brazil-wood and 
yellow berries, is applied to tho grain, 
and it is once more rubbed with the 
sleeker; it is then spread out to dry, 
and the filial finish is given by rubbing 
the grain with a glass sleeker. Tin's 
produces a very line grade of leather 
for riding bridles, russet leins, &e. Use 
a strong solution of soda, apply it to 
the froshly-out edges, and when nearly 
dry, rub with a woollen rag until a good 
polish is produced. To finish tho edges 
of russet reins, use salts of tartar and 
water. If discoloured, first remove the 
stain with a weak solution of oxalic 
acid. 

Depilatories, or Unhairing.— 
The removal of hair from hides is most 
commonly effected in England by tho 
agency of lime, or by sweating processes 
demanding no further description. But 
besides lime many other substances have 
been proposed or adopted as depilatories, 
and these will now bo noticed. 

(1) An unhairing process, largely 
coming into use on the Continent, 
depends on tho action of alkaline sul¬ 
phides, and particularly sulphide of 
sodium, upon the hair. While the 
methods already spoken of involve the 
softening or destruction of the hnir- 
shoaths, either by lime or by putrefac¬ 
tion, the sulphides are peculiar in at¬ 
tacking the hair itself; when strong, 
they disintegrate it rapidly and com¬ 
pletely into a sort of paste. From very 


early times, sulphido of arsenic mixed 
with lime 1ms been used in nnhniring 
skins. About 184.0 llbtLger concluded 
that the efficacy of arsenic sulphide was 
due .simply to the hulphydratc of lime 
formed by combination of tho sulphur 
with tho lime, and projuised Milpbyiirate 
of lime, formed by passing sulphuretted 
hydrogen into milk of lime, as a substi¬ 
tute for the poisonous and expensive 
arsenic compound. This proved u most 
eliectivo depilatory, but has never ob¬ 
tained much hold in practice. This is 
probably due to the fact that it will not 
keep, oxidizing rapidly on exposure to 
the air; hence it must lie prepared as 
it is required, which is both trim bio* 
some and expensive. A minor objection 
is tho unpleasant smell of sulphuretted 
hydrogen, which is inseparable from its 
use. 

(8) It was proposed to replace it by 
sulphide of sodium, which, though at 
first said to be only dlcctive when 
mixed with lime, so as to produce calcic 
sulphido, has since proved a powerful 
depilatory alone. Its use has been 
greatly extended on the one hand by its 
production on a large scale, and in tho 
crystallized form (presumably by reduc¬ 
tion of sulphate by heating with small 
uni), and on the other, by tho great 
interest which Willi elm Eitner, the able 
director of the Austrian imperial Re¬ 
search Station for the Leather Trades, 
has taken in its introduction. The sub¬ 
stance, as manufactured by Do linen, 
of List, llanover, is in small crystals, 
sdoured deep greenish-black by sul- 
ihido of iron, which must lmve been 
held in suspension at the time of crys¬ 
tallization. If the salt he dissolved in 
paler, and the solution he allowed to 
faml, this is gradually deposited as a 
black sediment, leaving tilts supernatant 
Tipiur perfectly dear and colourless. 

For solo-leatlier, tho method recom¬ 
mended by Eitner is to dissolve 4 to 
>lb. sulphide per gal. of water, mak- 
ng the solution into n thin paste (of 
loupy consistence) with lime or pipe- 
day. This is spread liberally on tho 
mil* sido of the hides, one man pouring 
down the middle of the hide from a 
2 Ji 
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pail, while another, with a mop or cane 
broom, rubs it into every part. The 
hide is then folded into a cushion, aud 
in 15 to 20 hours will be ready for mi¬ 
ll airing, the hair being reduced to a 
paste. In II. II. Proctor’s experience, 
the concentrated solution here pro¬ 
scribed will completely destroy all hair 
wetted wilh it in 2 to 3 hours, and il 
left oil longer, will produce bluish 
patches, and render the grain very 
tender. The hides should bo thrown 
into water before unhairing, to enable 
them to plump, and to wash o(V the sul¬ 
phide, which is very caustic, attacking 
the skin and nails of the workmen. 
There is no doubt that this process 
gives good weight, and tough and .solid 
leather; but there are several dillinul- 
tiiss attending its use. Unless the mop¬ 
ping is done with great care, it will fail 
to completely destroy the hair, and the 
patches of short hair left are very dilli- 
eult to remove. The expense of the 
material and the W of hair arc also 
important considerations. Tin* hides 
will be very dillicult to flesh, unless 
previously plumped by a light liming, 
and it is generally considered noeo.s-uuy 
to swell the hides with acid before 
tanning, as the sulphide hns but little 
plumping effect. 

Another method, which is more gene¬ 
rally adopted for dressing hides, is to 
suspend in a solution of sulphide of so¬ 
dium containing about 3 lb. a hide; the 
hide is said to unhair in 34 hours. 
Very weak solutions loosen the hail* 
without destroying it; .hut it U always 
injured, as the specific action of the 
sulphides is nn the hair itself. After 
unhairing, the hides may receive a light 
liming, to plump them, or lime may 
ba added to the solution of sulphide. 

Various other depilatories have been 
proposed, but as they have not come 
into general use, brief mention of the 
most important will suilice. 

(3) Anderson, in 1871, patented the 
use of wood-charcoal, applied in a 
similar manner to lime in the ordinary 
process. The hair was probably loosened 
simply by putrefaction, as in sweating, 
while the charcoal acted ns a deodorizer. 


(4) Caustic potash and soda will 
loosen hair, but seem to have no decided 
advantage over lime. They are more 
costly, mul their corroding notion on 
the hide-substance ih more powerful, 

(5) Squire, Claus, and J. Palmer 
have sill taken out patents fur the use of 
tuiilc-wftstc sis a depilatory. It consists 
of impure sulphides of calcium, and 
when brought into the form of soluble 
sttlphydnitc, either by boiling in water, 
or, it is said, by the oxidizing of the 
air, it will unhair hides. Thu eon ver¬ 
sion is, however, very imperfect in either 
case, and ils notion is uncertain am] 
slow; while the iron present is apt to 
cause unsightly stains. It is probable 
th.nL the weights obtained may some¬ 
what exceed those by liming. 

((j) Palmer employs sulphuric acid to 
plump the hide mid remove stains, null 
then reduces it by a lml 0 of whiting 
and water. He claims that this pre¬ 
pares ihu hide for rapid and heavy 
tanning, but the swelling and .subse¬ 
quent reduction almost certainly entail 
loss of weight and quality. 

(7) Instead of the ofieilMYO hate 
generally used, a composition holding 
2 to 34 or. of realgar to 1111 ). of well- 
wvustiv.isod potash is employed. It is 
applied, at a strength of 8 ° to 14° 
lb, by means of a mop, to the flesh 
aide oT hides. It is also used in a vat 
for unlmiiiiig, at a strength of 1 ° to 
4° P». For preserving hides for trans¬ 
port, lie simply keeps the hides in a 
solution of American (caustic) potash, 
8 ° to 15° ih, wilh the addition of 
30 gr. of salicylate of soda to every 
cwt. of composition, at 10° lb The 
hides are immersed, and then left wet, 
or dried. If dried, by steeping in water 
for 12 hours (the inventor states) they 
arc brought back to their natural con¬ 
dition. (Mnrot.) 

( 8 ) The Carter Process ,—Writers ou 
tanning, theoretical and practical, all 
recognise the damage done to the hide 
by the use of lime, which, while decom¬ 
posing the grain and roots of the hair, 
also injures the animal fibre. The 
caustic nature of the lime alters the 
texture of the skin more or less; and 
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as it pc no (.rates it in ono or AnoLher 
form, it destroys in noli of the gluLen or 
gelatine, and is so tenacious of its hold 
that traces of the lime can he found in 
the best leather, notwithstanding the 
bating by hen or other manures—u 
most filthy process—to remove it- Pro¬ 
cesses known as sweating have been 
introduced, and are largely used, as 
being less injurious than liming; with 
those, fermentation and incipient tin- 
composition are a necessity, the stench of 
a sweat-pit being enough to disgust any 
one with this process, oven if there were 
no other object ion able features—one of 
the worst of which is the danger of 
destroying the softer portions of the 
hide before the firmer portion# have* 
been sudicicntly softened for unhairing. 
The slimy condition of hides, unhaired 
by sweating, is so objectionable, how¬ 
ever, that some tanners treat them with 
lime to overcome the evil. The .sweat¬ 
ing process is more objectionable than 
liming, bill it is preferred because of 
being less destructive to the gelatine, 
the presence of which is so essential to 
making good leather, ns it alone is the 
absorbent of tannin. Decomposition is 
alike the ease in both processes, and 
carelessness in handling would result in 
complete destruction ; while decomposi¬ 
tion, no matter however slight, corrodes 
the gelatine or natural filling of the 
skin. After decomposition comes bating, 
to arrest decay, and acids; when these 
have done thoir work, they loo must he 
washed out before the hale is in a lit 
condition for the tanning liquor. The 
Cartel* process for unhairing averts all 
the evils of liming and sweating, lly it 
the hide is unhaired by being placed in 
a liquid, which in «a few hours loosens 
the lmir and plumps the hide without 
robbing the skin of a particle of gluten. 
Yet this unhairing liquor is of so harm¬ 
less a character that no more injury re¬ 
sults to the hands from working in it 
than though it were the purest of 1 
water. The subtle preserving charae- i 
teristics of this unhid ring liquor are 
shown by the fact that a hide cun he 
fitted for unhairing as easily as by any 
other known process ; yet the hair can 1 


he again reset as firmly as it was before 
being put. into the unhairing liquor, 
provided the hair is perfect. But if 
there bo a spot that has been sweated, 
or where decomposition has taken place, 
no matter how flight, the decay will he 
arrested, but tin) hair cannot he mot. 
l*'ur skins treated by this method cun 
he tanned with the I'm on, leaving the 
leather very line and the fur (irmly set. 
The fact that the hair can be set as 
/irmly as before fanning eoiujwjjiood, 
establishes the other fact that this 
liquor does not decompose the slightest 
particle of the substance of the hide. 
The result attained by this process of 
milmiring is the abolition of decomposi¬ 
tion by lime or sweat-|>iIs, and the use 
of bates, acids, hot liquors, &c. Hides 
can remain for weeks and months m 
this liquor without injury. The pro¬ 
cess is simplicity itself. If dry hides 
are used, they mo softened by being 
soaked in clean wider; the purer the 
water llie better. They are then 
“broke” over the beam, and thrown 
info the nniiairing liquor. (Iroon hides 
arc washed fo remove Mood and dirt, 
ami 1 lien pub into I he liquor. The 
hides are allowed to remain in the tm- 
luiiring liquor ii-1 hours, after which 
they are. in a condition to he unhaired, 
though no harm would result by the 
Judos remaining in liquor for months. 
Tim hides iu*u unhaired and fleshed ill 
the usual way, and then thrown into 
weak liquor in the wheel pit, where 
they are allowed to remain 2-1 hours, 
after which they are tanned in pure 
liquors in the regular way. There are 
no destructive lime-pit#, no filthy 
hating, no putrescent sweating, no 
absorption or corroding of gluten, no 
acids, no hot liquors—nothing, in fact, 
that ran injure tin* hide or disgust the 
workmen, 'flu* putrid smell so preva¬ 
lent with other methods in unnoticed 
in this, simply because the first act is 
to cleanse the hide of filth, and put it 
into a liquor which at once arrests 
decay, and commences the process of 
converting raw hides into leather, 

( Chi'tn, liev.) 

GTove-kid. —This branch of leather 
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manufacture is mainly curried on in 
Germany, Austria, and France. In 
Germany and Austria, iamb-skins are 
principally employed; in Franeu, kid- 
skins. For fine gloves, the skins of very 
youug animals only can be used. The 
commonest style of manufacture is ns 
follows :—The soaking of the dried skins 
is effected in large wooden tubs, and 
occupies on the average 3 or 4 days, 
according to the character of the soak- 
water, the size of the skins, and the 
time they have been stored. The skins, 
when thoroughly and uniformly soft¬ 
ened, are unhaired either hy painting 
the flesh side with a thin paste of lime, 
or in lime-pits. In unhairing by paint¬ 
ing, the skins, after coating the flesh 
side with lime, are folded together, so 
that the lime comes as little as possible 
into contact with the wool, and those 
bundles or “ cushions ” are placed in a 
tub, ill which they are most frequently 
covered with water. After unhairing 
on the beam with a blunt knife, the 
skins must be limed for some days, in 
order that the leather may stretch well, 
a quality which the Germans denomi¬ 
nate Zwj, By this method of unhairing, 
the wool is preserved uninjured, but it 
is not suitablo for the fiuer sorts of 
leather, 'flic unhairing iu lime-pits is 
done either with gas-lime, or, as is now 
almost exclusively the practice, with 
the so-called “ poison-lime.” This is 
prepared by miring red arsenic (arsenic 
sulphide) with lime, while it is being 
slaked, and is at its hottest. The calcic 
snlphydrate (and perhaps sulpharsenito) 
thus formed hastens the unhairing, and 
give-, the grain a higher gloss. YM1- 
conducted establishments now avoid ns 
much as possible the use of old limes, 
which produce a loose, porous leather, 
with a rough, dull grain. The liming 
lasts on tlie average 10 days, and is of 
the greatest importance. It is essential 
that the interfibrillary substance shall 
he dissolved, that the leather may have 
the quality known as Stand, that is to 
say, may be strongly stretched in either 
length or breadth without springing 
back. It also depends upon the liming 
(and this is of special importance in the 


ease of lamb-skins) whether tile tissue 
of tho fat-glands is well loosened, so 
that the fat, either as such, or as lime- 
or ammonia-soap, may be readily aud 
completely worked out. Skius in which 
tli is is neglected can never be properly 
dyed. 

When tlie hair (or wool) is well 
loosened, tlie skins are rinsed in water, 
and then unhaired on the beam with a 
blunt knife. The water employed ill 
washing should not be much colder than 
the limes, or it will prevent the hair 
from coming away readily. The wool 
or hair is washed alui dried for sale. 
Tlie skins are thrown into water to 
which a little lime-liquor has been 
added, to prevent precipitation of tho 
lime in tlie skins by tho free carbonic 
acid of tho water, which would have the 
ollbet of making them rough-grained. 

Moxt comes tho first fleshing or 
“levelling." By this, the loose cellular 
tissue on the flesh side is removed, to¬ 
gether with the head, ears, and shanks, 
and the Hanks are trimmed. Tho skins 
are then again thrown into water, 
softened with lime-liquor ns above do- 
scribed, and then into a bate of dogs’ 
dung. This is prepared by stirring up 
white and putrid dogs’ dung with 
boiling water, and straining it through 
a sieve or wicker basket. Tho bate 
must be used tepid, and not too strong. 
The skius “ fall ” (lose their plumpness) 
in it rapidly, and become extremely 
soft and lino to the touch; and tho fat- 
glands, remaining hairs, and ether dirt, 
can new be very readily scudded out. 
So far, no completely satisfactory sub¬ 
stitute has been found for this somewhat 
disgusting mixture, hutit has boon noted 
that guano will produce similar effects. 
With regard to tlie modo of action of 
the dung-lmto, much has hetm speculated 
without proof, and exact analytical evi¬ 
dence is wanting; hut no doubt a weak 
putrefactive action goes on, as may bo 
deduced from the presence of bacteria; 
further, the ammonia mid weak organic 
acids present in the putrefying dung are 
capable of acting on fat and Time; and 
finally, a direct mechanical effect seems 
to to produced, difficult to describe, 
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but favourable to the succeeding manipu¬ 
lation. Too strong bates, or too long 
continuance in them, produces evident 
putrefactive effects on the skins. 

When the skins come out of the hate, 
they are stretched and worked on the 
flesh with a sharp knife, and any re¬ 
maining subcutaneous tissue is removed. 
This constitutes the second fleshing. 
They are then rinsed in warm water, 
and beaten with clubs in n tub, or 
worked in a tumbler drum, in either 
case with a very little water only ; and 
finally brought into a tank of water, 
not too cold, and kept in coustnnt motion 
with a paddle-wheel. 

The skins are next cleansed on the 
grain-side by working on the beam with 
plates of vulcanite with wooden handles, 
so as to remove fat, lime, ami ammonia 
soaps, and other lime compounds, to¬ 
gether with all remaining hair or wool. 
The skins are now a second time washed 
in the “ pad die-tumbler,” first in cold 
and then in tepid water; and after 
allowing the water to drain from them, 
they are transferred to the hmn-drench. 

jUran-di'cnch. —This is prepared by 
soaking whealon-bmn in cold water, 
diluting with warm water, and straining 
the extract through a lino hair sieve. 
Sufficient of the liquid must be em¬ 
ployed to well cover the skins, and the 
temperature may range from 50° F. 
(10° C.) to G8° F. (20° (J.). Thcso con¬ 
ditions are favourable to bacterial ac¬ 
tivity, which comes into play, and, on 
the one hand, evolves formic, acetic, 
lactic, and bn Lyric acids, which dissolve 
any remaining traces of lime; and on the 
other, loosens and differentiates the hide 
tissue, so as to fit it to absorb the 
tawing solution. Much care is required 
in the management of the bran-drench, 
especially in summer, since the fermenta¬ 
tion readily passes into actual putrefac¬ 
tion. The tuwing-mixturo is composed 
(like that employod in the fabrication of 
calf-kid, q.v.) of alum, salt, flour, and 
egg-yolks, in a quite thin paste. The 
skins are either trodden in it with the 
feet, or put into a tumbler-drum with 
it. ICathreiner pointed out some years 
sines (ift vol. 1. of ‘ Dev Gerber’) } that a 


mixture of olive-oil and glycerine might 
bo partially substituted for the egg- 
yolks in both tiie tanning and dyeing 
of glove-kid leather. 

The tawed skins are now dried by 
hanging on poles, grain inwards. Rapid 
drying in well-ventilated, hut only 
moderately-boated, rooms is essential to 
tho manufacture of a satisfactory pro¬ 
duct. The dry leather is rapidly passed 
through tepid water, and after being 
lmng fur n very short time, to allow the 
water to drain off, is trodden lightly 
into chests, and allowed to remain in 
them for about 12 hours, so that tho 
moisture may be uniformly distributed. 
It is then trodden on hurdles, composed 
of square bars of wood joined corner to 
corner, so as to make a floor of sharply 
angular ridges, Tho next operation is 
stretching over n circular knife, culled 
the fitnlmtml; then the leather is dried 
nearly completely, and slaked again. 

])t/rith>i .—See p. 2117. 

Imitation. Leather. —A mixture 
recommended consists of 10 parts gela¬ 
tine and 5 of glycerine. A‘colouring 
matter is then added as may be re¬ 
quired—caoutchouc to give elasticity, 
and boiled linseed-oil to render the whole 
sufficiently flexible. This composition 
is spread upon linen whilst hot, printed 
with any pattern desired. The surface 
is then treated with a solution of alum, 
sulphate of iron, copper, or zinc. These 
saline solutions may likewise bu mixed 
with the composition before it is spread 
on the linen. Tho surface is lastly 
varnished, and may be bronzed or gilt. 
Another composition is obtained by boil¬ 
ing linsoed-oil with quicklime and borax, 
which forms a liquid that, on eooliug, 
becomes a thick paste. It is then mixed 
with rasped cork and more quicklime, 

Morocco Leather. — Morocco 
leather is produced from goal-skins. 
Rough-haired or “blue back”seal-skins 
arc also used, and produce an excellent 
article; while an inferior description, 
called “French morocco,’* i« produced 
from sheep-skins. The skins are nnlmired 
by liming in the usual way, and are 
then bated with a mixture of dogs* dung 
and water. The tanning is done chiefly 
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with sumach, at first m paddle-tumblers 
and then in handlers, lasting about a 
month in all. Sheepskins are usually 
tanned through in about 2*1 hours, by 
being sown up into bags, grain side 
outwards, and nearly filled with strong 
sumach infusion. A little air is then 
blown in to completely distend the skin, 
anil bhuy are lluntod m a sumach bath, 
and kept moving by menus of a paddle, 
After the first day’s immersion, they are 
thrown up on a shelf, and allowed to 
drain; they are then again filled with 
sumach liquor; when this has a second 
timo exuded through the skin, they arc 
sudioieutly tanned, ami the sowing being 
ripped open, they are washed and scraped 
clean, and hung up to dry, making what 
aro called “ crust-roans. The dyeing is 
sometimes dono by brushing on a table, 
grain side upwards, but mom usually 
the skius are folded closely down the 
back, flesh side inwards, so as to protect 
it as much impossible from the influence 
of the colour, and then passed through 
the dye-bath, which is now generally of 
aniline colours. The original oriental 
method of manufacture for red morocco 
was to dye with cochineal before tan¬ 
ning, and this is still customary in the 
East, but is quite obsolete in this coun¬ 
try. A grain or polish is given to the 
leather, either by boarding or by working 
under small pendulum rollers, called 
“jiggers,” which arc engraved either 
with grooves or with an imitation of 
grain. A well-cleaned sumach-tanned 
skin is capable of being dyed in the 
finest shades of colour; and this branch 
of the manufacture of leather has been 
brought to great perfection. (Spons* 
JUnGyolojwliu.) 

Without duubt, of all the manipu¬ 
lations that skins are subjected to in 
order to produce fancy leathers, that for 
the production of morocco leather is the 
most difficult and interesting. The 
discovery of the art is comparatively 
recent, and requires a thorough know¬ 
ledge, not only of the action of the 
tannic acid upon the epidermis, but also 
of chemistry, for the preparation and 
application of the various colours. It 
was not until the end of the last century 


that a factory was established at Choisy 
(France) for the fabrication of morocco 
leather', the method employed remained 
for a long tamo a secret, it being more 
simple than the one mentioned by Dela- 
lamie as existing at Morocco. The red 
colour that they gave the skins was 
found to 1)0 superior to the genuine 
article, could resist the astringent action 
of sumach for many days, and waa 
unaltered by sudds; in consequence of 
this, even at the present day the dyeing 
of the skins m> longer takes place in 
the Oriental countries, but the skins 
are sent, under the name of Moschin 
leather, to he dyed and dressed in Europe. 
Little by little a variety of reddish 
colours were produced, but it was not 
until 1820 that the art of dyeing blue 
was discovered. About the same year a 
now kind of morocco was made at8tras- 
lmrg, having a metallic appearance 
(obtained with a decoction of logwood 
and certain salts). Alter all the abovo 
had been accomplished, them wore still 
other difficulties of great impeltanco to 
be overcome. It was necessary to obtain 
rapid drying in all seasons. The delicate 
tints were easily altered by the rain; 
heat of an oven changed the colours; 
the only possible drying was in the open 
air. Fries and Fanler proposed ovens 
kept at a constant temperature by means 
of a ventilator. 

Morocco leather is made of tanned 
goat-skins, and its manufacture is an 
industry in which Philadelphia can 
justly claim a superiority over any 
city in the Union; nearly three-quarters 
of the total number of skins imported 
are brought to that city to bo converted * 
into morocco. The climate and water 
seem to bo well adapted for this pur¬ 
pose. This being a well-known fact, 
experts from other States and countries- 
have come there to offer their services. 
The black colour is obtained with aeelato 
of iron; as for the other colours, aniline 
dyes are made use of. 

The number of skins utilized daily 
varies from 15 to 50 dozen, according to 
the size of the factory. They all arrive 
in a dry and hairy state, and are softened 
by soaking in water for several days, 
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treading them under the feet, and scrap¬ 
ing an the fleshy side to produce evenness. 
They are then placed iu lime-pith (those 
preliminary operations require great 
care). The hair is easily detached alter 
one mouth’s soaking, then they arc 
scraped on the beam, after which they 
arc placed in a milk of lime, and fleshed 
with a scrapmg-knifo. 

The witting of the nnhaired skins is 
more impurtaut in the manufacture of 
morocco than any other kind of leather, 
as a small quantity of lime will often be 
suilieiont to destroy the action of the 
dye. The French understand the im¬ 
portance of this, and to ensure the skins 
being well washed after the vailing, 
they are placed in cylinders one-half 
filled with water, which revolve on a 
horizontal axis; afterwards they arc 
frequently placed in a bath of lactic 
acid; in this manner the lime becomes 
soluble, The tanning now cmmnoncrs. 
Sumach in nearly every case is used. 
The skins are sewn together, and the 
necessary amount of tanning snbslanoe 
is placed in the interior of the sack thus 
formed. They are inllaled with air, ami 
are then sewn tightly to prevent any 
escape, and are thrown into a vat con¬ 
taining a shallow depth of a weak 
solution of sumach, and are made to 
float during 4 hours, being agitated 
occasionally in order to secure a uniform 
action of the sumach. (In England, 
instead of air, water is employed m the 
skins.) They are then piled one on the 
other, the pressure thus produced by 
their own weight being sufficient, to 
force the tannin through all the pores 
of the skin. This operation is again 
repeated, after which the bags arc 
unstitched, scraped on iho beam, and 
placed iu the drying-room, which has a 
direct communication with the open air. 
When dry, they are again moistened, 
rubbed with a copper tool to make them 
smooth, and are again hung up to dry. 
The skins are now ready to be dyed, 
which can either be done in a dye-vat or 
with a brush. 

The first takes place in a small trough 
large enough to hold one skin, The dye 
is at ft temperature of (30°, and is about 


equal in quantity to the volume absorbed 
by one skin. They are continually 
moved to awl fro. This dyeing operation 
is repeated several times, after which 
they are rinsed, .stretched on hoards, 
nibbed smooth, tucked round the edges, 
washed in water, and dried. 

Then the brush is made use of. Two 
skins are placed |.«guIdler, ami are rubbed 
exteriorly with a brush containing the 
mordant solution. '1 he colour is applied 
afterwards in the same manner. The 
French method of dyeing red consists in 
sewing the skins tler.li against flush before 
tanning with sumach. (The mordant 
must lie warm.) About Mil j*r, of cochi¬ 
neal per skm are lined. 

As for other colours, the tanning 
takes place before the dyeing. The 
skins uf the same colour, after being 
placed for n short time in Iho dye-rat, 
are piled one on the other, and are sub¬ 
mitted l.o the ad ion of n hydraulic press, 
in this manner the excess of dye-liquor 
is removed. 

The following table gives the chemi¬ 
cals made use of m dyeing alums in order 
to produce different colours :— 


Dyking in Vat. 


Colours 
obi uiueil. 

Prussian 

Blue. 


Scarlet. 


Purple. 


Dronzic. 


Chmiads made 
use of. 

1st. Diluted solution of ni¬ 
trate of iron for 1 hour. 

2nd. Warm bath containing 
yellow pvussinte of potash 
and a little S0 a . 

1st. Mordant of chloride of 
tin and cream of tartar. 

2nd. Extracted liquor of 
cochineal. 

Extract liquor ofcoch in union 
the lop of Prussian blue. 

Strong extract of logwood 
and alum. 


Dyeing with a Brush applied 
Topically, 

Colours Chemicals made 

obtained. use of. 

Black, Solution of acetate of iron. 
Crimson. 1st. Mordant of alum or tin 
salt. 

2nd, Decoction of cochinoah 
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Puce. 1st. Mordant of.alum. 

2nd. Decoction of logwood. 
Blue. Solution of sulphate of in¬ 

digo. 

OLTVE. 1st. Mordant of a weak so¬ 
lution of copperas. 

2nd. Decoction of barberry 
containing a little blue 
bath. 

Violet. Consecutive application of a 

decoction of cochineal and 
weak indigo bath. 

Skins are classified, and the finest are 
dyed with red. There are two kinds of 
morocco—the genuine and the imita¬ 
tion. The difference between the two 
is that the latter is obtained by the 
splitting of calf, slice]), and other skins, 
and is chiefly employed for bookbinding. 
The preparation of these skins is the 
same as the above, except after being 
stripped of their wool they are sub¬ 
mittal to a powerful hydrostatic pres¬ 
sure to get rid of oleaginous matter, 
which would greatly interfere with the 
tanning. Dyed skins arc enhanced by 
dressing, and the grain given. They 
are first rubbed on the hair side with 
linseed-oil, applied by means of flannel; 
then glazed by machinery, after which 
the peculiar appearance of the surface 
is given by rolling the skins on a table 
under a suntU weighted roller having 
a grooved fnee. (L. S. Ware in I'uhjt. 
H oo.) 

Restoring Morocco Leather. — l'’ind 
some Judson’s dyes the colour you re¬ 
quire, and dilute for shade required. 
When dry, finish with glairc—i.e. the 
white of eggs whipped up and allowed 
to stand. The liquid is poured off, and 
this is the article required. 

Patent, Japanned, or Ena¬ 
melled Leather.— These are terms 
used to designate those leathers, whether 
of the ox, the horse, the calf, or tho seal, 
which are finished with a waterproof 
and bright varnished surface, similar to 
the lacquered woodwork of the Japanese, 
The term “ enamelled ” is generally 
used when the leathers are finished with 
a roughened or grained surface, and 
“ patent ” or “ japanned ” are the terras 
used when the finish is smooth. Though 


generally black, yet a small quantity 
of this leather is made in a variety of 
colours. 

(1) Leather destined to be finished in 
this way requires to ho curried without 
the use of much dubbing, and to be well 
sol'Leuod. The English practice is to 
nail the skins, thus prepared and quite 
dry, on large smooth boards, fitted to 
slide m ami out of stoves maintained at 
a temperature of l(il)° to 170“ F, (71° to 
77° C.), coating thorn repeatedly with 
a sort of paint composed (for black) of 
linseed-oil, lampblack, and Prussian 
blue, well ground together. Each 
coating is allowed to dry in the stoves 
before flic next is applied. Tho number 
of coatings varies with lha kind of skin 
under treatment, and tho purpose for 
which it is intended. Tho surface of 
every coat must bo rubbed smooth with 
pumice; finally, a finishing coat of oil 
varnish is applied, and, like tho pre¬ 
ceding coats, is dried in the .stove. The 
exact degrees of dryness and flexibility, 
the composition of the paint, and tho 
thickness and number of the cents, are 
nice points, difficult to describe in writ¬ 
ing. This branch of the leather indus¬ 
try, so far as it relates to calf-skins, is 
carried on to a larger extent, and lias 
been brought to greater perfection, in 
Germany and Franco than in Ungland, 
In the former countries, the heat of the 
sun is employed to dry some of tho 
coatings. The United Stains have also 
brought this style to n high degree of 
excellence, especially in ox-hides. There, 
use is made of tho oils ami spirits ob¬ 
tained from petroleum, and without 
doubt French and German emigrant 
workmen have materially assisted in 
attaining this high standard. Leather 
finished in these styles is used for slip¬ 
pers, parts of shoes, harness, ladies’ 
waist-belts, hand-bags, &c., and lias now 
maintained a place amongst tho varieties 
of leather for a long period of years. 
(Spoils ’ Unci/.) 

(2) The first coats of tho japan for 
patent leather are made with linseed-oil 
and Prussian blue, boiled together for 
some hours; the last coat or varnish, 
with lipseed-oil and lampblack, simi- 
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lnily boiled. Each coat is separately 
dried at a temperature of 1G0° to ISO 0 F. 
(71° to 82°C.), ami rubbed on the leather 
by the hand, the skin being nailed on to 
the surface of a hoard. As the process 
is a very delicate one, and requires spe¬ 
cial knowledge in each part of the opera¬ 
tion, it would be useless for any one to 
attempt to produce japanned leather, 
except as an experiment, for his own 
amusement, without serving an appren¬ 
ticeship to the trade, (Bovingtons & 
Sons.) 

(3) To Separate Sides of Patent Lea¬ 
ther.—Patent and enamelled leather 
will, if the glazed sides are placed 
together in warm weather, become 
stuck together, and unless carefully 
separated, the leather will he spoiled. 
The simplest and host way to separate 
sides is to place them m a drying or 
other hot room ; when hot, they can he 
taken apart without injury to the 
glazed or enamollod surface. If a 
drying-room is not ncccssihlc, lay I lie 
sides on a till roof on a hot day, and 
they will soon become heated sullicicnl,ly 
to allow their being separated without 
injury. Any attempt to separate with¬ 
out heating to a high degree will prove 
a failure. 

(4) When the enamel of the leather 
has chipped off, clean the parts well 
with fullers’ earth and water, ami then 
apply varnish. In the first manufac¬ 
ture, tile primary emit is made of pale 
Prussian blue and the best drying-oil, 
boiled together. When cold, a little 
vegetable black is ground up with it, 
anil after application to tile leather, it 
is stovod at a gentle lient, and polished 
with a piece of line pumice; a second 
coat, which consists of the same varnish 
with some pure Prussian blue mixed 
with it, is then applied. There are also 
third and fourth coats applied, the last 
being made of 2 oz. pure Prussian blue, 
1 oz. vegetable black, 1 qt. drying oil, 
with a little copal or amber varnish. 
Each coat is stored, and rubbed with 
pumice. For the purpose of repairing, 
use all “ last coat,” stoving at a heat 
not exceeding 180° F. (71° C.) ; but 
take cure that the pigments are care¬ 


fully ground in the dryilig-oil, and 
don’t add the amber varnish till the 
third and last emit. 

Russia Leather.—This is tanned 
in Russia with the bark of various 
species of willow, poplar, and larch, 
either by laying away m pits or 
handling in liquors, much like other 
light leathers, the lime being first re¬ 
moved by hating, either in a drench of 
rye-and oat-meals and salt, by dog dung, 
or by sour liquors. After tanning, the 
hides are again softened and cleansed 
by a weak drench of rye- and oat-meals. 
They are then shaved down, carefully 
sleeked anil scoured out, and dried. 
The peculiar odour is given by saturat¬ 
ing thorn with birch-lmi'lc oil, which is 
rubbed into tile llesh side with ninths. 
This ml is produced by dry distillation 
of the hark mid twigs of the liiroli. 
Tim red colour is given by dyeing witli 
Brazil-wood ; mid the diamond shaped 
nunking by rolling with grooved 
rollers. 

Much of the leather now sold as 
“ Russia ” is produced in Germany, 
France, and England. It is tanned in 
the customary way, occasionally with 
willow, but more generally with oak- 
bark, and probably other materials. 
Economy would suggest the use of such 
materials us, from their red colour, are 
objectionable for other purposes, and 
therefore cheap. The currying is in 
the usual manner, caio being taken that 
tiie oil used does not strike through to 
the grain, which would prevent it 
taking the dye. The colour is given 
by grounding with a solution of chlo¬ 
ride of tin (100 parts poroliloriilc tin, 
30 parts nitric acid, 25 parts hydro¬ 
chloric acid, allowed to stand annul days, 
and the oloiir solution poured off, anil 
mixed with 12 volumes of water). Thu 
dye-liquor may be composed of 70 
parts rasped Brazil-wood, 3 parts tar¬ 
tar, and 420 water, boiled together, 
strained, and allowed to settle clear. 
The grounding and dyeing is done on a 
table with a brush or sponge. The 
odour is communicated by rubbing the 
llosli-sido with a mixture of lish-oil mid 
birch-bark oil, which sometimes u>u- 
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tains no more than 5 per cent. of the 
latter. 

LUMINOUS BODIES.— Lumi¬ 
nosity or phosphorescence is a property 
enjoyed by some organic aud inorganic 
substances of emitting light without 
heat. These .substances are more nu¬ 
merous than ia generally .supposed. 

To commence with organic phosphor-' 
cscBuee. 

Flowers of a bright yellow or red 
colour, as the pot marigold ( Calendula 
officinalis ), the groat Indian cress ( Tro- 
pccolnni mctjus), Lilium bulboswn, and 
the Papavor orientate, are especially 
noticeable as having this* properly, which 
is obsoivable on line summer evenings a 
little after sunset. The luminosity in 
these (lowers, however, is only of very 
short duration ; but some plants, as the 
pnean or Virginian poke (Phytolacca 
iDcimdm), shine with a faintly luminous 
continuous light, which is sometimes of 
a bluish-grmi and sometimes of a 
yellowish-green light; also the freshly- 
drawn juice of the (Jipo do Cananum, a 
Brazilian plant, which will often shino 
for several hours. 

Oryptogamie growths arc also in 
some cases phosphorescent, often to be 
noticed in vaults where dead bodies are 
deposited, and also in the Rhizumorp/ut 
phosphortns, often found in the mines of 
Hesse, which exhibits a brilliant light 
when broken. The lihizomorpha subtei'- 
runca and certain other underground 
plants arc also luminous; most woods, 
too, can bo rendered phosphorescent if 
sufficiently decomposed and dry. This 
will account for the faint flickering 
light often to be noticed in copses ami 
woods during autumn. The animal 
world abounds in living phosphori, 
belonging both to the land ami water. 
The light has, it is asserted by some 
writers, been seen hovering about the 
heads and ears of horses, aud even in a 
few rare instances of some children. 
The cause of this has given rise to much 
speculation, and some attribute it to 
electricity, and others to the slow com¬ 
bustion of phosphuretted hydrogen; the 
latter explanation seems most probable, 
though it cannot be said that cither 


theory is incontrovertible; in these 
instances, however, the light, is only of 
accidental occurrence. There are, how¬ 
ever, animals in whom phosphorescence 
forms an essential part of their vital 
economy ; such, for example, is the 
common glowworm (iMinjiyns nvctilucu) 
ami congeners, whoso brilliant little 
gems of yellow light so plentifully be¬ 
sprinkle the hedgerows in June. With 
regard to this last insect, it, is interest¬ 
ing to remark that while the male is a 
coleopterous insect, the female is apte¬ 
rous. The light of this little insect is 
far outshone in tropical countries by 
the dazzling lantcrn-lly (Fultjova Ian- 
Urnaria) of Soul h America, of the order 
J/ctniplmt , which w nil mi nearly 4 in, 
long, whilst its luminous organ is a 
kind of proboscis almuL 1 In. long. Two 
or three, it is said, of these remarkable 
creatures are sufficient, to light up a 
good-sized room. Thu ilreily (Eluter 
noc I, Hue ns) is an interesting insect, to¬ 
gether with its two congeners, Plater 
phnsjihonms and Elater iynitus. Another 
interesting phosphorescent insect often 
overlooked is the electric centipede 
(ticohpcmlra c/cctrica). This, though 
very common in Britain, is rarely 
noticed, as it seldom loaves its hole 
during this night, Imt when it does it 
leaves a palpable luminous track behind, 
which continues phosphorescent some 
little time. 

The cause of tho light of the glow¬ 
worm and similar insects has given rise 
to much conjecture and various theories. 
All doubt on the subject, however, seems 
now—thanks to Dr. Phipsun—to be 
pretty well cleared up. Dr. Phipson 
has shown that, in all cases of phospho¬ 
rescent animals, both sea and land, tho 
luminous principle is a fluid organic 
substance, which he calls “ noctilmiino,” 
and which is totally distinct from any 
solution of phosphorus in oil or other 
medium, and which will continue to 
shine after being extracted from the 
animal; it is a fluid organic substance 
containing nitrogen,' and is produced in 
luminous animals by special organs, as 
the animal may require it. This nocti- 
luointj, it must bo understood, is pro* 
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duced by both aquatic and laud animals, 
and thus readily accounts fur the lumi¬ 
nous appearance of the sea, caused by 
numerous wonderful animaloula, and 
other inhabitants of the watery world 
belonging to the mollusca, vermes, Crus¬ 
tacea, and other curious zoophytes. This 
latter phenomenon has long been mis¬ 
understood, and was thought at one 
time to be due, iu some inexplicable 
way, to electricity, and later was attri¬ 
buted to putrescent particles of organic 
matter in tho water. 

Many have asserted that, when tho 
sea is phosphorescent, it is indicative of 
a coming storm. Baird emphatically 
denies this assertion, but on the con¬ 
trary conceives that the animalcuhu, 
&c., causing the luminosity, retire from 
the surface on change of weather. Dr. 
Maculloch noticed in tho course of his 
investigations that the sea did not phos¬ 
phoresce when of a blue colour, and also 
that the light was most brilliant when 
the wind was in tho 15. and 3.15. The 
Nereis noct.ilucii, discovered by Vianelh, 
is an inhabitant of every sen, and is an 
active agent in tho production of phos¬ 
phorescence, and it is tho multitudes of 
the minute Noctiluca miliaria which 
causes the oft-remarked luminosity of 
the English Channel. The lirst phos¬ 
phorescent aquatic animal of which wo 
find record is one mentioned in Pliny’s 
writings—the ]'kolas ilactylus , which 
caused the ancients much wonder, as it 
was said to render luminous the mouths 
of those who partook of it. It is a 
species of chonchiluruus mollusca, pro¬ 
tected by a testaceous shell. To Sir J. 
Banks we owe the knowledge of two 
other interesting luminous sea animals 
—viz., the Cancer fult/ens and Medusa 
pclluccns, both of which were discovered 
on the coast of Brazil. 

The luminous properties of minerals 
have received from men of science a 
good deal of attention, and have led in 
consequence to the elucidation of many 
interesting facts. Margraaf has ascer¬ 
tained that all the earthy sulphates, 
when calcined, exhibit this property, 
and that the metals, metallic ores, ami 
agates are not phosphorescent; tho 


former portion of the discovery had 
alieady been partly made known by a 
shoemaker of Bologna named Vincenzo 
Onxcariola, the inventor of the famous 
Bulugnian stone, which is prepared by 
strongly heating heavy spar (sulphate 
of baryta) with gum tragacanth. Most 
of tho minerals having phosphorescent 
properties only exhibit them after inso¬ 
lation or exposure to the sun. Of these 
tho following arc good examples; the 
diamond and several other precious 
stones; the Bolognian stone, mentioned 
above ; Canton phosphorus, prepared 
from water-worn oyster shells, calcined 
with sulphur; it appears on the mass 
as a white coating, which is scraped off, 
amt should be kept in stoppered bottles. 
Dr. Fry, in 187-1, found similar proper¬ 
ties in gypsum, umrble, and chalk; and 
Baldwin, of Misniu, in 1077, discovered 
that the residue of chalk in nitric acid 
was similarly affected. Home even go 
so lar as to assert that all minerals 
containing a fixed acid are capable of 
becoming phosphorescent by insolation 
or other means. Fused nitrate of cal¬ 
cium and petrifactions are also rendered 
luminous by this means. It ia a fact 
worth noling that insolation affects 
the phosphorescence best in badly- 
conducting minerals. 

Phosphorescence has been noticed, 
too, in the change from the amorphous 
to the crystalline state, and separation 
of crystals from a solution. Another 
source of this light, and one not often 
noticed, is that caused by mechanical 
moans, either percussion or friction ; the 
phosphorescence, however, in this case, 
lasts only so long as the disturbing in¬ 
fluence is at work. Among the sub¬ 
stances that are mentioned as affected 
by this agency, tho most characteristic 
is nilularia, a transparent variety of 
potash felspar (orthoolnse) which is 
found in fines crystals in Cornwall, and 
also at St. Gothnrd, in tho Alps. Thin 
remarkable mineral, when struck so ns 
to split, shows at each crack a streak of 
light which may last some little time, 
ninl when ground in a mortar 1ms Ilia 
property of appearing to be. on (ire. 
Quartz, fluorspar, and rock-salt, also 
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exhibit thin property when pounded, 
but in a fur loss degree than mlulnrin. 
In the great majority of eases, the dura¬ 
tion of the phosphorescence in natural 
bodies is extremely short; hut, never¬ 
theless, Beoquorel invented a most 
ingenious instrument, which ho called a 
“ phosphovoscopo,” which will measure 
the length of the existence of the most 
short-lived phosphorescent ilnsh. An 
interesting and remarkable discovery 
was mado by Bcccnri, of Turin, who 
found that a pliosphoresoent body gave 
out in many cases the light io which 
it had boon subjected. Tins ingenious 
philosopher also discovered that snow 
could lie rendered slightly luminous by 
insolation, Somo specimens of zinc- 
blonde also give out phosphorescent 
light, even with so slight an exciting 
cause ns the friction of a leather; and 
also some kinds of marble show, when 
heated, a yellowish phosphorescence. 
(G. R. T., in Unr/. ilfccA.) 

The luminosity of minerals has an 
obvious practical value in the case of 
such substances as can he conveniently 
applied in the form of a paint to surfaces 
which are alternately exposed to light 
nml darkness, such exposed surfaces 
emitting at one time the light which 
they have absorbed at another. Familiar 
illustrations are street plates, buoys, 
and interiors of railway carriages having 
to traverse many tunnels. The light 
absorbed may bo cither daylight or 
powerful artificial light. With this 
object, several compositions are pre¬ 
pared under the generic name of lumi¬ 
nous paints. They are chiefly as follows: 

(1) Balmain’s.—This consists of a 
phosphorescent substance introduced 
into ordinary paint. The phosphorescent 
substance employed for the purpose is 
a compound obtained by simply heating 
together a mixture of lime and sulphur, 
or substances containing lime and sul¬ 
phur, such as alabaster, gypsum, &c., 
with carbon or other agent to remove a 
portion of the oxygen present; or by 
heating lime in a vapour containing 
sulphur. In applying this phosphores¬ 
cent powder, the best results are ob¬ 
tained by mixing it with a colourless 


varnish made from masilc and turpen- 
tine ; drying nils, gums, pastes, sues, 
&c., may, however, also ho used. 

(2) A French compound. 100 lb. of 
a carbonate of Inna and phosphate of 
limn produced by the calcination of sen- 
shells, and especially those of the genus 
Tridaann mul the cuttle-fish hone, in¬ 
timately mixed with 100 lb. of lime 
rendered chemically pure by calcination, 
25 lb. of calcined soa-Halt, 25 to 50 per 
cent, of the whole mass of sulphur, in¬ 
corporated by the process of sublimation, 
and a to 7 per cent, of colouring matter 
in the form of powder coin posed of 
mouo-sulpludu of calcium, barium, stron¬ 
tium, uranium, magnesium, aluminium, 
or other mineral or substance producing 
the sumo physical appearances, i,e, 
which, nftor having been impregnated 
with light, becomes luminous in the 
dark. After having mixed these live 
ingredients intimately, the composition 
obtained is ready fur use. In certain 
cases, and more specially for augment¬ 
ing tlie intensity and Urn duration uf 
tho luminous effect of the composition, 
a sixth ingredient is added in the form 
of phosphorus reduced to powder, which 
is obtained from seaweed by the well- 
known process of calcination. As to 
proportion, it is found that the phos¬ 
phorus contained in a quantity of sea¬ 
weed, representing 25 per cent, of the 
weight of tho composition formed by 
the live nhovo-numod ingredients, gives 
very good results. 

Tho phosphorescent powder thus ob¬ 
tained and reduced into pusto by tlui 
addition of a sufficient quantity of 
varnish, such as copal, may servo for 
illuminating a groat number of objects, 
by arranging it in more or loss thick 
coatings, or by the application of one or 
more coatings of tho powder incorpo¬ 
rated in tho varnish, or by varnishing 
previously and sprinkling the dry pow¬ 
der upon the varnish. The amount of 
powder applied should not exceed the 
thickness of a thin shoot of cardboard. 

The dry phosphorescent powders are 
also converted into translucent'‘flexible 
sheets of unlimited length, thickness, 
and width, by mixing them with about 
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$0 per cent, of their weight of ether 
and collodion in equal parts in a close 
vessel, and rolling the product into 
sheets with which any objects may bo 
covered which are intended to be lumi¬ 
nous in the dark. The powders may 
also be intimately mixed with stearine, 
paraffin, rectified glue, isinglass, liquid 
silex, or other transparent solid matter, 
in the proportion of 20 to tfO per cent, 
of the former with 50 to til) per cent, 
of either of thosu substances, and this 
mass is then reduced into sheets of 
variable length, width, uud thickness, 
according to their intended applications. 
A luminous glass is also manufactured 
by means of the powders by mixing 
them ill glass in ft fused state in the 
proportions of 5 to 20 per cent, of the 
mass of glass. After the composition 
has been puddled or mixed, it is con¬ 
verted into dillerent articles, according 
to tlic ordinary processes; or after the 
manufacture of an object still warm 
and plastic, made of ordinary glass, it 
is sprinkled with the powders, which 
latter are then incorporated into the 
surface of the article by pressure ex¬ 
erted in the mould, or in any other 
suitable way. 

It has been observed after various 
trials that the passage of an electric 
current through the different composi¬ 
tions augments their luminous pro¬ 
perties or brilliancy to a great extent; 
this peculiarity is intended to bo utilusud 
in various applications too numerous to 
describe; but of which buoys form a 
good example. The current of elec¬ 
tricity is furnished by plates of zinc and 
copper mounted on the buoy itself, when 
the latter is used at sea; but in rivers 
.and fresh-water inlets the buttery will 
be carried in the interior of the buoy. 
To secure the full elfect, 10 to 20 per 
cent, of fine zinc, copper, or antimony 
dust is added to the phosphorescent 
powder described. 

(S) Take oyster-shells and clean them 
with warm water; put them into the 
fire for } £ hour; at the end of that time 
take them out and let them cool. 
When quite cool, pound them fine, and 
take away any grey parts, as they are 


of no use. Put the powder in a crucible 
with alternate layers of flowers of 
sulphur. Put on the lid, and cement 
with sand made into a still' paste with 
beer. When dry, put over the fire and 
bake for an hour. Wait until quite 
cold before opening the lid. The pro¬ 
duct ought to be white. You muBfc 
separate all grey parts, as they arc 
not luminous. Make a sifter iu the 
following manner; Take a pot, put a 
piece of very fine muslin very loosely 
aeross it, tie around with a string, put 
the powder into the top, and rnlcc about 
until only the coarse powder remains: 
open the pot, and you will find a very 
small powder. Mix if into a thin paint 
with gum water, us two thin applica¬ 
tions are better than one thick one. 
This will give paint that will remain 
luminous fur into the night, provided 
it is exposed to the light during the 
day. 

(4) Sulphides of calcium, of barium, 
of strontium, &o., give phosphorescent 
powders when duly heated. J'jiofi sul¬ 
phide lias a predominant colour, but 
the tenipcr/Lturo to which it is heated 
lias a modifying died, on the colour. 
Calcine in a covered crucible, along with 
powdered charcoal, sulphate of lime, 
sulphate of barytes, or sulphate of 
strontiu ; there is produced in each (vise 
a greyish white powder, which, after 
exposure to strong light (either sun¬ 
light or magnesium light), will be 
phosphorescent, the colour depending on 
the sulphate used and the degree of 
heat employed. 

(5) Five parts of a luminous sul¬ 
phide of an alkaline earth, 10 of fluor¬ 
spar, cryolite, or other similar fluoride, 

1 of barium borate; powdered, mixed, 
made into a cretun with water, painted 
on the glass or stone article, dried, ami 
fired in the usual way for enamels. I i' the 
article contains an oxide of iron, lead, or 
other metal, it must he first glazed with 
ground felspar, silica, lime phosphate, 
or clay, to keep the sulphur of the sul¬ 
phide from combining with the metal, 
The result is an enamelled luminous 
article. (Heaton ami Bolus.) 

(f>) Boil for 1 hour 2 J oz. caustic lime, 
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recently prepared by calcining clean 
white shells at a strong red heat, with 
1 oz. pure sulphur (floured) and 1 qt. 
soft water. Set aside in a covered 
vosssel for a few days; then pour oil* 
the liquid, collect the clear orange- 
coloured crystals which have deposited, 
and let them drain and dry on bibulous 
paper. Place the dried sulphide in a 
clean graphite crucible provided with a 
cover. Heat for j hour at a tempera¬ 
ture just short of redness, then quickly 
for about 15 minutes at a white heat. 
Remove cover, and pack in clay until 
perfectly cold. A small quantity of 
pure calcium fluoride is added to the 
sulphide before beating it. It may be 
mixed with alcoholic copal varnish. 
(Boston Jl. Chom.) 

MAOTTESIA. — This, the only 
known oxide of magnesium, is ordinarily 
prepared by the gentle and prolonged 
ignition of magnesium carbonate. A 
new process has lately been opened up, 
ns follows:— 

If wo cause a solution of magnesium 
chloride to ho absorbed by dry slaked 
lime, tlie magnesia set at liberty plays 
the part of a cement, and the matter 
may be moulded into small porous 
fragments. If one of these fragments 
is suspended in a solution of magnesium 
chloride, after some days the lime is 
entirely replaced by hydrate of mag¬ 
nesia, The fragment has been the .seat 
of a double diffusion ; the magnesium 
chloride has diffused itself from without 
to within, and is changed in the frag¬ 
ment into calcium chloride, which in 
turn becomes diffused from within to 
without. These two diffusions arc 
simultaneous, and come to an end 
when all the lime has been replaced 
by magnesia. Here, then, is a means 
of reducing into a small volume a 
precipitate which would have occupied 
the entire bulk of the solution, if the 
fragment of lime had been stirred up 
in it at first. The same phenomena 
are produced if a great number of such 
fragments are heaped up in a suitable 
Vessel, where a solution of magnesia 
is made to circulate slowly from the 
top to the bottom. In 5 or G days the 


convulsion is complete; the solution 
may be replaced by pure water, and 
the magnesia washed completely. On 
stirring up, it, becomes a white pulp, 
which, if dried in the air, gives a very 
friable mass. It is hydrated magnesia, 
which may remain for a Jong time 
exposed to the air without, becoming 
notably carbonated. Its purity depends 
on that of the lime cmploved. In 
working on tlm large scale, the author 
uses a paste of lime, which lie forces 
through a plate of metal pierced with 
small holes, so as to eliminate stones 
ami uiilmrnt, pieces. If these “ worms” 
fell upon the ground or into water, 
they would at once return to their 
pasty stale, lie therefore receives 
them m a solution of magnesium 
chloride, where they become at once 
covered with a slender coating of 
magnesia, which consolidates them po 
well that they may be heaped up to 
the height of f> ft., still leaving 
between them the interstices needful 
for tlie circulation of the liquid. The 
paste of lime should contain 34 to 3G 
per cent, of anhydrous lime. The 
solution of magnesian salt should 
contain 25 to 40 gnu. of anhydrous 
magnesia per litre, The laws of 
diffusion laid down by Graham are 
here at fault. 'Tlie acceleration of the 
phenomena due to an increase of 
strength, is balanced by the resistance 
opposed by a more consistent deposit 
of magnesia. The presence of sodium 
chloride, always abundant in the water 
of salt marshes, is indiflerent, Soluble 
sulphates must bn removed by adding 
the water from a former operation, 
rich in calcium chloride, and allowing 
the calcium sulphate to settle, after 
which the clear liquor is run off for 
treatment. ( Chan. News,) 

MATCHES.—Matches consist of 
two essential parts, a stem (which may 
or may not be combustible) and an 
igniting composition. 

In the case of common matches, the 
stem is made of wood. The wood most 
generally used is soft pine, which is 
sawn into blocks to fit the machine. 
The wood, having been cut into splints, 
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is taken out and tied up into bundles of 
a thousand each, and then thoroughly 
dried by being left in a heated chamber 
for some time. The next process is 
ordinarily to dip the ends in melted 
sulphur, which is commonly done by 
hand, the dipper giving to the bundle a 
kind of twist which makes the ends 
spread out a little, so that they get 
coated all round with the sulphur, and 
do not stick together in cooling. Each 
end it. dipped in turn, and, when dry, 
the bundles are cut through the middle 
by a circular saw. The object of dip¬ 
ping them first in sulphur is to supply 
a substance which will readily take liie 
on the ignition of the compound with 
which the end is afterwards tipped. 
The fumes of burning sulphur are, how¬ 
ever, disagreeable, and some matches 
are therefore mndo without it. In 
this case, the ends of the splints are 
slightly carbonised by pressing them for 
a moment upon a plate of red-hot 
iron, mul then just touched with some 
melted stearinc or pnrullin, a small 
quantity of which is at once absorbed 
by the wood. These bum even better 
than the preceding, as the wood then 
takes lire immediately, while in the 
others it does not until the sulphur is 
ncaily burnt out. The stenriue or 
parullin is more expensive; but, cm the 
other hand, a much less quantity will 
answer the purpose, and the matches so 
made are altogether preferable for the 
consumer. 

The next step is to apply the material 
which is to be the source of lire, and 
which must be of such a nature as to 
take fire readily with moderate friction. 
This composition is made up into a pasty 
mass, the most important ingredient 
being phosphorus; but both the propor¬ 
tions nud the subsidiary articles vary 
greatly in different manufactories. The 
object is to make a paste which, when 
dried, will not bo a fleeted by exposure 
to the atmosphere, which may be readily 
ignited with moderate friction, and 
which shall be sufficiently tenacious to 
adhere /irmly to the end of the splint 
until the wood has taken fire. Ordinary 
phosphorus cannot be preserved in a dry 


condition in tho .air, as it rapidly oxi¬ 
dizes and takes lire spontaneously, 
emitting very poisonous fumes at the 
same time. It has therefore to be kept 
constantly under wafer, and, except in 
combination with other substances, 
would be most uuMiilablc for domestic 
use. Chlorate of potash, which is a 
highly-cxplosive subslanoe, is free from 
some of the objections attaching to 
phosphorus, and it is substituted for lL 
by -some makers. Most, however, use a 
littlu of each in their paste. The worst 
feature of the chlorate of potash is its 
readiness to explode on a very slight 
concussion, the violence of its action 
throwing oil sparks which might prove 
dangerous. Mutches containing much 
of (.hid article may be recognised by the 
sharp detonation with which they go 
off; those which are called “noiseless ” 
contain no chlorate of potash. These 
are the two principal light-bearing 
ingredients. The rest arc glue or gum, 
to give them coherence; some fine sand 
or pulverized glass, to give increased 
friction ; and some substances which 
will leadily give up a large amount of 
oxygen—ouch as nitrate of potash, the 
peroxides of lead or manganese, ami 
sulphide of antimony—to promote rapid 
ignition. Some mineral colon ting mat¬ 
ter is added, according to the fancy of 
the manufacturer, lb will he quite 
unnecessary to go into detail as to the 
relative proportions which may bo used, 
for they may he varied almost infinitely. 
Even the most important article of all, 
the phosphorus, varies in quantity from 
. r > to GO per cent. Thu larger propor¬ 
tions are generally to he found in those 
which contain no chlorine of potash. 

The matches made on the (Jimtinont 
are compounded with gum ; hut in Eng¬ 
land,glue is generally used,because oftlio 
greater humidity of this climate. The 
plan adopted iu mixing the ingredients 
is as follows:—The glue is broken into 
small pieces and put into cold water, in 
which it is left to soak for some time; 
it is then boiled up gently until thor¬ 
oughly dissolved. The pot is then 
taken oiF the /ire, and tho required pro¬ 
portion of phosphorus is gradually 
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added. It melts immediately with the 
heat of the watery glue ; hut it must 
ho kept constantly stirred to make it 
mingle thoroughly, care being taken to 
keep it below the surface of the liquid. 
The other articles are then added, and 
the stirring is maintained with vigour, as 
the compound thickens both with the 
cooling and with the addition of the 
solid ingredients; it must, however, he 
kept in a pasty condition, and therefore 
the temperature is not allowed to fall 
below about 97° F. (36° C.). The paste 
is then spread ill a thin layer upon a 
flat table of marble or iron, which is 
kept just sufficiently warm to maintain 
tiie glue in a soft condition until the 
dipping has taken place. If gum be 
used instead of glue, no artificial heat is 
required at this stage of the process, ns 
it will not solidify by cooling. The 
paste is spread evenly upon the table to 
an exact depth, so that in dipping the 
matches one shall not get a larger share 
of the composition than another. Alter 
dipping, they are loft to dry for 3 or 4- 
hours in the air, and then are placed for 
2 hours in a heated chamber, the tem¬ 
perature of which is maintained at 80° 
to 90° F. (27° to 32° C.). The matches 
are by this time finished and ready for 
packing. 

The question whether or not “safety 
matches ” will ignite when rubbed on 
other surfaces than “ the box ” has been 
practically settled in the affirmative, but 
under such circumstances that the fact 
does not detract from their merit as 
“ safety ” matches. The answer to the 
question would seem to depend entirely 
on whether the surface on which the 
match is rubbed is capable of imparting 
sufficient heat by friction to fire the 
paste with which the end is tipped, 
linoleum has been found to answer, and 
W. Preece recently stated that the 
matches would light on ebonite. C. Tom¬ 
linson, F.R.S., states, in a recent number 
of Nature, that he has succeeded in 
igniting safety matches by friction 
against glass, an ivory paper-knife, a 
steel spatula, zinc, copper, marble, and a 
fresh-cleaved surface of slate. For the 
sake of strength, two matches should be 


taken and hold close to the tipped end 
and they must ho rubbed with seme 
degree of pressure. 

The readiness with which the match 
ignites by friction, says Tomlinson, de¬ 
pends greatly on the nature of the 
surface. Lead is too soft and tin too 
smooth. The metals produced by roll¬ 
ing have a sort of skin on the surface, 
over which the match glides without 
sullicionl friction, hut if the surface of 
zinc ho rubbed with sand-paper, or with 
a fine file, it becomes active in firing 
the match. Ho noticed that the polish 
of ids ivory paper-knife became worn 
before it acted well. Nor is it very 
easy to (ire the match oil glass. A long 
sweep repeated about a dozen times 
with considerable pressure Booms to ho 
necessary. The two specimens of sheet 
copper used by him hod a sort of grain 
which was favourable to the success of 
the experiment. The copper acted 
equally well whether the surface was 
dirty or cleaned with dilute sulphuric 
acid. After rubbing a match 10 or 12 
times on zine, without ell'ect, t.ho some 
match rubied on copper immediately 
took lire. As a rule, it may be taken 
that polished surfaces will not ignite 
the matches until t.ho polish itself is 
destroyed by the friction. 

In the case of slate, lead, tin, nnd 
some other surfaces, the composition on 
tiie match acts as a polish, and thus 
renders it unfit for ignition. On the 
other hand, a finely-cut file removes the 
composition from the eud of tho match 
without igniting it. 

He thinks that many other surfaces 
might bo found on which the safety 
matches would ignite with greater or 
less difficulty. Notwithstanding this, 
the match is still a safety match, al¬ 
though it does not fulfil the statements 
made on tho box. It does not ignite 
readily on any of tho surfaces pointed 
out, except copper and marble (un¬ 
polished), hut it does ignite with won¬ 
derful facility when rubbed against the 
side of tiie box. 

Ordinary matches made with phos¬ 
phorus were during many years dan¬ 
gerous contrivances. They wore linni- 
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nous in the dark, liable to ignition on a 
warm mantelpiece, poisonous—children 
hare been killed by using them as play¬ 
things ; and, moreover, they absorbed 
moisture, and became useless by age. 
But the chief inducement in getting rid 
of ordinary phosphorus and substituting 
the new variety was to put. an end, as 
far as possible, to the “jaw disease ” to 
which the workmen were subject. The 
red or amorphous phosphorus gave off 
no fumes, had no smell, was not poi¬ 
sonous, and the matches made with it 
were not luminous in the dark; they 
did not lire on a warm mantelpiece, did 
not contract damp, and would keep for 
any length of time. Hut there was a 
difficulty. When red phosphorus is 
brought into contact with pofcassic 
chlorate, a slight touch is snilieient to 
produce an explosion, in which the red 
phosphorus reassumes its ordinary con¬ 
dition. Many attempts were made to 
form a paste, and many accidents and 
some deaths occurred in consequence. 
At length the happy idea occurred to a 
Swedish manufacturer not to attempt 
to make a paste at all with the red 
phosphorus, but to make the consumer 
bring the csseutial ingredients together 
in the act of igniting the match. 

Vestas .—In making wax vestas, the 
first, process is the coating of the cotton. 
A number, Ray 20, of strands or wicks, 
composed of 15 to 20 threads each, are 
led from a bale placed upon the ground, 
through guides arranged overhead, down 
into an oval steam-jacketed pan, tilled 
with wax composition, underneath a 
presser arranged in the centre of a pan, 
and through a draw-]date pierced with 
holes of the required gauge, of the 
match-body; thence it is led some 
15 or 1(3 ft. over a drum 5 or C ft. in 
diameter, and then to a similar drum on 
the opposite side of the bath, from 
which it is repeatedly passed through 
the ptirndin, wooden guides being ar¬ 
ranged to support the wick wherever 
necessary. The distance traversed after 
the cotton has passed through the hath 
is made as long as possible, since the 
composition neither dries so readily, nor 
adheres so uniformly to the strand, as 


in the after-dipping. It is passed and 
re passed about G times through the 
bath, nnlil the wax coating is of suffi¬ 
cient thickness, and just passes the holes 
in the gauge-plates. Considerable care 
is necessary to ensure evenness in the 
first coating, and to watch against 
broken threads. 

The drum Inis a metallic plate on one 
part of its circumference, and here the 
wax taper is cut into lengths of the 
circumference of the drum, is tied in 
bundles, and is carried to tlio table 
having partitions to hold each bundle of 
lengths. The lengths are pressed against 
a gauge, mul cut. up by means of a knife 
working on a pivot. The match-bodies 
so cut oil’ are carofully transferred to 
shallow zinc frames, constructed of the 
required depth, and made with a lid 
winch is slid down when the frame is 
lilled ; they are then carried to a filling- 
maohino of a small size, and usually 
worked by hand. Here they five tilled 
into dip]ling-frames in the same way us 
ordinary muLches, the machine having 
its hopper arranged to suit, the size of 
the bodies. Wax matches cun be dipped 
iu I,he same way as those of wood ; but 
some years since, »S, A. Hell devised a 
machine in which frames are attached 
to two chains running on either side of 
guides. Between them, a flannel roller 
revolves in a pan of' liquid composition. 
The frames, with the splints, arranged 
downwards, run over this roller, and the 
composition is thereby added to the 
bodies with considerable regularity and 
dispatch. The machine will dip 5500 
to 4000 frames a day, and since each 
frame holds about 4500 splints, it will 
dip about 18,000,000 splints in that 
time. The drying is effected, when 
practicable, in the open air, the frames 
standing together iu twos or fours. At 
other times, the splints are dried by hot 
air, distributed by means of revolving 
fans, in rooms set apart for the purpose. 
After drying, they are sorted ami packed 
in boxes of various size, pattern, and 
capacity. 

r'cwuoiK.—The u vesuvians,” princi¬ 
pally used as lights liy smokers, have 
rounded splints, made from alder, or 
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some similarly hard wood, the object 
being to prevent the ignition of the 
wood, and consequent dropping of the 
burning composition. The more ex¬ 
pensive kinds are made on glass bodies, 
consisting of glass piping of small sec¬ 
tion, which is chiefly procured from 
Italy, and should yield some 1*201) splints 
to the lb. J. \V, Hunt and Co., of 
London, have an ingenious method of 
retaining the composition by means of a 
piece of wire, about J in. long, inserted 
by liaurl into the end of each spliut; it 
answers the purpose effectually. The 
vesuvian-splints are placed by hand into 
the dipping-frames, dipped twice or 
three times into the burning composi¬ 
tion, until the head is of sufficient size, 
and then finally dipped into the igniting 
composition, in the same way as an 
ordinary match, an interval being al¬ 
lowed between the operations, for drying. 

Compositions.—Igniting compositions 
are generally manufactured of some 
form of phosphorus mixed with oxidiz¬ 
ing agents, with which it will readily 
inflame by friction. Such are saltpetre, 
chlorate of potash, and red-lead; these 
are mixed tip with glue, which causes 
them to adhere to each other and to the 
wooden splints. Mu*fc makers have a 
particular mixture of their own; the 
following practical recipes may be taken 
as fairly representative, the first being 
the be>t:—(1) J part by weight phos¬ 
phorus, 4 chlorate of potash, 2 glue, 

I whiting, 4 finely-powdered glass, 

II water; (2) 2 parts by weight phos¬ 
phorus, 5 chlorate of potash, 3 glue, 
14 red-lead, 12 water. 

The Germans replace the chlorate 
either by nitrate of potash or nitrate of 
lead, together with red-lead, hence their 
matches strike silently, without the 
short detonation peculiar to English 
goods. 

The match composition is coloured 
either with a coal-tar colour, ultra- 
marine bine, Prussian blue, or vermilion. 
In pireparing the composition, the glue 
and the nitre or chlorate of potash are 
dissolved in hot water, the phosphorus 
is then added, and carefully stirred in 
until intimately mixed, the whole being 


kept at a temperature of about 100° F. 
(88° <J.). The fine sand and colouring 
matter are then added, and the mixture 
is complete. 

(8) Dipping composition for safety- 
matches consists of 1 part by weHit 
chlorate of potash, 2 glue, 1 sulphide of 
antimony, 12 water. For the rubber 
on the box, 2 parts of amorphous phos¬ 
phorus and 1 of powdered glass arc 
mixed with the solution of glue, and 
painted on the box. 

Vestas are tipped with similar ingre¬ 
dients, but the taper being lens rigid 
than wood, a larger proportion of phos¬ 
phorus is added. 

(4) Matches from Sweden were found 
to be tipped with an igniting composi¬ 
tion made up of the following sul- 


stances:— 

In 10(1 parts. 

Glass .... 

. 8-77 

Glue .... 

. 7-12 

Potassic bichromate 

. 5-39 

Potassic chlorate . 

. 4(j‘7b’ 

Ferric oxide 

. 4-09 

Manganese . 

. 13-07 

Sulphur. 

. 7.41 

It is supposed that the following pro- 

portions were employed 

in the manu 

facture of the composition :— , 

Glass .... 

. u ib, 

Glue .... 

■ i „ 

Potassic bichromate 

• ?i u 

Potassic chlorate . 

■ G i „ 

Ferric oxide . 

■ i » 

Manganese 

■ 2 „ 

Sulphur . 

• 1 ,, 


In consequence of the small propor¬ 
tion of oxygen-yielding substances to 
sulphur, a large quantity of sulphurous 
acid is evolved on igniting the ma^s. 

(.j) In another composition, likewise 
from Sweden, Wiederhold found to 1 of 
sulphur 21 of potassic chlorate; this 
composition yielded no free sulphurous 
acid, the sulphur being wholly oxidized 
to sulphuric acid. (Dingier*s Dolyt. 
Joum.) 

(6) English Matches.—2 parts fine 
glue soaked in water till quite soft, 
4 parts water, heated together in a 
water-bath till quite fluid; remove the 
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vessel from the bath, and add 1-J to 2 
puts phosphorus,agitating the mixture 
briskly and continually with a stirrer 
haring wmuden pegs or bristles project- 
iner beneath. When the mass is uni¬ 
form, 4 or 5 parts chlorate of potash, 
,! nr 4 parts powdered glass, and Mifh- 
cicufc colouring matter in the form of 
red-lead, smalts, &c., are cautiously 
added, aud the whole is stirred till cool. 

(7) Silent Matches.—Dissolve Hi parts 
gum-arabic in least possible quantity of 
water, triturate in 9 parts powdered 
phosphorus, and add 14 parts nitre, 
16 parts vermilion or binoxide of man¬ 
ganese, and form the whole into a paste. 

(8) 6 parts glue soaked in a little cold 
water for 24 hours, and liquefied by 
trituration in a heated mortar; add 
4 parts phosphorus, and rub down at a 
heat not exceeding 150° F. (66° 0.); 
mix in 10 parts powdered nitre, and 
then 5 parts red ochre and 2 parts 
smalts, and form the whole iuto a uni¬ 
form paste. 

(9) Instead of phosphorus, lead sul- 
phoeyanafce mixed with precipitated 
antimony sulphide is treated in the 
moist state with an oxygenous sub¬ 
stance, such as potassium chlorate, 
with indifferent colouring and rubbing 
agents, such as glass, quartz, pumice 
powder, ultramarine, &c., and with 
glutinous substances, such as glue, gum, 
and dextrine. The mixture is used in 
place of the materials employed for 
igniting sulphur matches, wax lights, 
*kc. (H. Schwarz.) 

(10) The following is the recipe given 
by Berzelius:—Weigh out SO parts of 
powdered chlorate of potash, 10 of pow¬ 
dered sulphur, 8 of sugar, and a of 
gum-arabic, with a little cinnabar to 
communicate colour. The sugar, gum, 
and suit are first rubbed together into a 
thin paste, with water. The sulphur is . 
then added, and the whole being thor¬ 
oughly beaten together, small brimstone 
matches are dipped in, so as to retain a 
thin coat of the mixture upon their 
sulphured ends. When, quite dry, they 
are fit for use. 

(11) The heads of vesuvians are made 
up principally with powdered charcoal 


and saltpetre in some such proportions 
as the following:—18 parts saltpetre, 
19 charcoal, 7 powdered glass, 5 or (i 
gum-arabic; to these ingredients are 
added a little scout, m the form of satin- 
wood, lignum-viUc dust, cascarilhi bark, 
or gum benzoin, which render them 
fragrant, while burning. The igniting 
composition is identical with (1) or (2). 

PAPER.—The following notes on 
papermaking arc condensed from Dun¬ 
bar’s valuable little work called the 
‘ Practical Paper maker. 1 * Those desir¬ 
ing a more exhaustive and scientific ac¬ 
count of this industry should refer to 
Spoils’ 4 Encyclopaedia.* 

Selection mid Assortment of Hags. —■ 
Rags are brought to the mill in an un¬ 
sorted condition, and are called “mixed.’* 
The system of assorting and classifying 
rags in common use in this country, ami 
the distinguishing mark given to each 
sort, cause considerable confusion. 

The superiority of the Continental 
system is very marked. There the rag 
department consists of a 2-storey build¬ 
ing ; on the ground-floor Did cutting aud 
sorting is dune; the upper storey is 
fitted up with 20 stalls or compartments, 
numbered from 1 to 20. Thu rags, cut 
and overhauled, arc hoisted to the se¬ 
cond flat, and deposited according to 
quality in the numbered compartments, 
and thence taken to the willows in quan¬ 
tities of the various sorts to make up 
the desired stuffs. The rags are known 
by number as follows :— 

No. 1 rags, white linen without scams, 
flue clean; No. 2 ; white linen with 
seams, tine clean; No. 3, white linen 
with seams, second quality; No. 4, 
white linen with scams, third quality 
(the three last-mentioned qualities are 
easily distinguished, for as the quality 
deteriorates the rags become thicker, 
and the thicker the rags, the greater 
the quantity of sheivp they contain) ; 
No. 5, blue linen without seams, first 
quality; No. 6, blue linen with scams, 
second quality; No. 7, blue linen witii 
seams, third quality; No. 8, good linen, 
seconds; No. ‘J, coarse linen, seconds; 
No. 10, white cotton, fine, first quality ; 
No, 11, white cotton, second quality; 

2 c 2 
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No. 12, coloured cotton, third quality; 
No. 13, sailcloth without seams, first 
quality; No. Id, sailcloth with seams, 
sueond quality; No. 15, fine hemp bag¬ 
ging, good clean; No. 16, good hemp 
bagging ; No. 17, hemp rope, fine clean ; 
No. 18, hemp rope, good clean ; No, 19, 
hemp rope, free from tar,third quality; 
No. 20, broke from all the above except 
the rope. 

The simplicity and efficiency of this 
method are e\ ident; the higher the 
number is, the coarser the quality of 
the rags: No. 1 is the equivalent for 
S.P.K.F.F. 

Blending the rags for different stuffs 
suitable for various qualities of paper 
requires great care. A paper of a cer- 
tain'quality is desired: the difficulty is 
to blend that proportion of cotton with 
linen rags which will produce a paper, 
tough, strong, well-sized, and possessing 
those elastic qualities which will permit 
it to he folded into any shape without 
showing signs of cracking, as is espe¬ 
cially necessary in book papers. The 
most convenient and efficacious mode is 
to form the various rags into stuffs, 
composed as follows :— 

No. 1 Stuff. 

No. 2 rags . . 1200 1b. 

„ 5 ,, . . 2800 ,, 

4000 lb. 

No. 3 Stuff. 

No. 4 rags . , 400 lb. 

„ 0 . . 1200 „ 

j, b „ . . 2400 ,, 


4000 lb. 

No. 1 and No. 0 stuffs are for specially 
strong papers. 

No. 4 Stuff. 

No. 7 rags . . 1600 lb. 

„ 0 „ . . 280o „ 

„ 20 broke . . 4uo ,, 

480o lb. 

If broke accumulates, a larger pro¬ 
portion can he used in making coloured 
papers, otherwise the above quantity is 
sufficient. Bags Nos. 10, 11, and 12 
are specially reserved for blending, for 


thick papers, or for printings of a hicrh 
class. Nos. 13, 14, 15, and 10 supply 
the place of any of the numbers for 
which they are suited. No. 1 can be 
drawn upon in the event of a special 
paper being desired. 

No. 5 Stuff. 

No. 6 rags . . 1G00 lb. 

,, 8 ,, . . 2400 ,, 

4000 lb. 

No. 5 stuff is principally used for 
mixing with rope stuff for tissue and 
copying papers, in proportions given in 
recipes for thin papers. 

Itope Stuff, 

No. 17 ropes, . . 2600 lb. 

,, 18 „ . . 1200 „ 

„ 19 „ . . 200 „ 

4000 lb. 

The qualities of paper on the Conti¬ 
nent are known by numbers, No. 1 
being the highest quality of writings 
and printings. The qualities of paper 
th.it can be made from the various stuffs 
are— 

From No. 1 stuff, extra superfine or No. 1 
papers. 

„ 3 „ superfine and fine 

papers, 

4 „ lines, fouiths, and col¬ 

oured papers. 

„ 5 „ thin papers ; also used 

for mixing with the 
rope stuff, for cigar¬ 
ette, copying, and 
tissue papers. 

The classification of home and foreign 
rags, according to the method generally 
adopted in this country, is:—Superfines, 
S.P.F.F.F., S.P.F.F., S.P.F., dark fines, 
grev or green linen, new pieces, sail¬ 
cloth, F.F., L.F.X., C.L.F.X., C.C.L.F.X., 
fines, seconds, thirds, cords both dark 
and light, outshots, prints, and the 
various qualities of hemp and jute 
bagging. 

Superfines consist of superfine new 
white shirt cuttings; S.P.F.F.F., extra 
superfine white linen, first quality; 
S.P.F.F., superfine white linen, second 
quality; S.P.F., fine white linen, third 
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quality; dark'fines, fine white cotton 
r jos, well adapted for blotting-paper of 
a good quality; green linen, fine un¬ 
bleached linen cuttings; new pieces, 
fiue unbleached linen cuttings; sail¬ 
cloth, canvas (worn) and new cuttings ; 
F.F., coarse Russian linen rags, first 
quality; L.F.X., coarse Russian linen 
lags, second quality ; C.L.F.X., coarse 
Russian linen rags, third quality; 
C.C.L.F.X., coarse Russian linen rags, 
fourth quality. 

The last four sorts of rags are easily 
distinguished, as there is a considerable 
difference in the quality ami appearance, 
the raws being thicker and sheivier as 
the quality deteriorates. 

Fines consist of fine white cottons; 
seconds, soiled white cottons; thirds, 
extra dirty cotton linings ; light and 
dark cords, light and dark cottons 
(thick); outshots, good, strong, and 
sound rags; prints, cotton of various 
grades, 

Home linen rags arc often mixed with 
jute and cotton. When jute is present 
in linen, the colour is not so good when 
manufactured. The simplest method 
of discovering the presence of jute in 
linen is to wash a sample, and treat 
with diluted chlorine, when the jute 
will assume a red colour, and the linen 
blench white. With cotton in linen, 
destroy the cotton with sulphuric acid, 
and only the linen will remain. 

Boiling .—Boiling the raw material is 
most important. Neglect in this de¬ 
partment cannot be remedied after the 
material has left the boilers. It is 
absolutely necessary to know how to 
bring the material to the highest state 
of perfection without injury to its 
texture, and with a proper regard to 
the cost. Much depends upon the faci¬ 
lities for boiling, and the quality of the 
water, whether soft or hard. All rags 
contain shelve, which nothing but judi¬ 
cious boiling will remove. Badly-boiled 
stuff consumes too much chlorine, and 
makes a poor-looking paper. Great 
waste of chemicals ensues when proper 
care is not exercised, especially with 
esparto, one lot boiling with 2 to 3 lb. 
less caustic soda to the cwt, than others; 


there is considerable difference in boiling 
summer and winter esparto : the sum¬ 
mer leqtiires more boiling, and turns out 
better—a fact attributable to the smaller 
amount of moisture contained iu it. 

Continental System.—Rags on the 
Continent are boiled with lime and soda- 
ash in a very satisfactory and econo¬ 
mical manner, as follows:— 

No. 1 Stuff. 

Lime . . . .21(1 lb.I for 4000 lb. 

Soda-ash (48 %) . 114 „ j rags, 
boiled for 12 hours with 30 lb. steam 
pressure in a boiler revolving hori¬ 
zontally* 

Nos. 3 and 5 Stuffs. 

Lime .... 324 lb.\ for 4000 lb. 
Soda-ash (48 %) . 152 „ J rags, 
boiled as No. 1. 

No. 4 Stuff 

Lime .... 378 lb.l for 4800 lb. 
Soda-ash (48 %) . 190 „ J rags, 
boiled as No. 1. 

Ropes fur tissue, copying, and cigar¬ 
ette papers. 

Lime .... 048 lb,l for 4000 lb. 
Suda-ash (48 %) . 456 „ j rope, 
boiled for 24 huurs as No. 1. 

Lime.—Milk of lime is prepared and 
strained in the following manner:— 
Construct a wooden box 15 ft. long, 
5 ft. wide, and 4 ft. deep, divided into 
3 compartments, with false bottoms, 
perforated with J-in. holes to retain 
small stones and sand. In the first com¬ 
partment the lime is slaked and reduced 
to a powder; it is then put over into 
the second, and converted into milk of 
lime. Iu the partition between the 
second and third compartments is a 
movable sluice, allowing the milk to 
flow into the third division in regulated 
quantities. In the third compartment 
is fitted a revolving drum, like the 
ordinary drum washer of a half-stuff 
engine. The milk of lime flowing 
through the sluice is strained by the 
revolving drum, on the same principle 
as that by which the water is lifted 
from a breaking-engine, and discharged 
through a pipe direct into the rag 
boilers. If the lime requires extra 
straining, a fine wire strainer can be 
put over the mouth of the pipe leuding 
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to the boilor. The compartments are 
furnished with waste pipes, which, with 
a liheral supply of water, carry off im¬ 
purities and what the drum has rejected. 
This system is satisfactory anil cleanly. 

Soda-ash.—The preparation of soila- 
ash is conducted in different ways. 
Some introduce it into the newly-slaked 
lime during the heat generated by the 
slaking; others put the soda-ash direct 
into the boiler. The latter should never 
be done; nothing should go into the 
boiler without straining. The best me¬ 
thod is to dissolve the soda-ash sepa¬ 
rately, and strain through a line wire 
strainer into the boiler. 

Bulling with Caustic Soda.—Boiling 
with lime alone is much better and safer 
for line-textured materials. The rugs 
turn out better, and it is more econo¬ 
mical. The quantities of caustic soda 
per cwt. of the various qualities of rags 
are as fallows:— 

S.P.F.F.F. is boiled with lime alone, 
then washed in the boiler, and again 
Lulled with 2 per cent, of soda ash. 

S.P.F.F. is boiled with 12 lb. of 
caustic ferula (70 %) per cwt.; S.P.F., 
14 llj.; lines, 7 lb.; seconds, 0 lb.; 
L.F.X,, 20 lb.; C.L.F.X., 27 lb.; 
C.C.L.F.X., 30 lb.; F.F., 15 lb. ; all 
boiled with steam at a pressure of 20 
to 25 lb. for 10 houis in stationary 
boilers without vomit, and ill boilers 
revolving horizontally. 

Boiling Esparto. — When esparto is 
insufficiently boiled, and a repetition of 
the operation is necessary, gieat waste 
of &oda is caused, and the material does 
not turn out satisfactorily. The smallest 
quantity of caustic soda necessary to 
boil it properly should be ascertained, 
and that quantity continued until the 
parcel is finished. The undernoted 
quantities of caustic soda (70 per cent.) 
should bail the various espartos in a 
satisfactory manner 
Fine Spanish esparto, 28 lb, per cwt, 
Medium „ „ 24 „ „ 

Fine Oran ?,0 

Medium Oran 28 

Fine Susa 28 

Tripoli 32 

Tunis 25 


all boiled for 10 huurs in station¬ 
ary vomiting boilers with 10 lb. .steam 
pressure, taking care that the esparto 
is sufficiently boiled before the liquor u 
run off. 

llccipcs for Iligh-dass Papers .—The 
following recipes will produce paper-, 
smooth, strong, tough, and possessing 
elasticity of feel and clearness uf 
colour:— 

Cream, extra superfine (300 lb. drv 
paper). S P.F.F., \ ; dark fines, j’; 
green linen, ^ ; new pieces, J; 4 oz. 
ultramarine, marked BJ3.A.C.; 14 gill 
cochineal; 40 lb. pearl hardening." 

Cream, superfine (300 lb. dry paper). 
Dark fines, J ; S.P.F., superfine*. 
Spanish esparto, fine, \; 6 oz. ultia- 
marinc, B.B.A.C.; 1 gill cochineal; 4-0 
lb. pearl hardening ; 14 lb. dry starch. 

Creams, fine (300 lb. dry paper). 
Medium Spanish esparto, ^ ; fines, £; 
F.F., -5; 7 oz. ultramarine, marked 
B.B.R.V.; H gill cochineal. 

Commercial post, animal sized, extra 
superfine (300 lb. dry paper). fc>,P,F.F.l\, 
4 : dark lines, £ ; new pieces, \; 3 gal. 
engine size; 5 lb. pure alum; 5 oz. 
ultramarine, B.B.A.C.; 1 pint cochi¬ 
neal ; £ oz. carmine ; 40 lb. pearl har¬ 
dening. 

Commercial post, animal sized, super¬ 
fine (300 lb. dry paper). S.P.F.F., 4; 
dark fines, supers, J; 3 gal. engine 
size; 6 lb. pure alum: (3 oz. ultra¬ 
marine, B.B.A.C.; 1£ gill cochineal; 1 
gill archil; 14 lb. starch; 40 lb. pearl 
hardening. 

Commercial post, animal sized, fine 
cream (3UU lb. dry paper). F.F. Iiussian 
rags, 4; seconds, No. 2 Spanish 
esparto, G oz. ultramarine, B.B.U.V.; 
1 gill magenta; G gal. size ; 10 lb. alum. 

Creams, fourth (3u01b. dry paper). («) 
Second fines, F.F., No. 2 Spanish 
esparto, 4; G pails size; 30 lb. alum; 
9 oz. ultramarine, B.B.li.V.; 2 gills 
archil. (4) Fine Oran esparto, 4; Tunis 
esparto, \ ; F.F. rags, J; 9 oz. ultra¬ 
marine, B.B.R.V.; 2 gills magenta; 4 
lb. dry starch. 

Drawing cartridge, superior quality, 
no colouring matter. Cartridge, 4; 
good canvas, J ; good seconds, J. 
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pr.st, extra superfine (300 lb. dry 
paper). Supers, i; green linen, 4; 
new pieces, 1 ; S.P.F.F.K, 3 02 . ul¬ 
tramarine, A.O.; 3 oz. carmine. (The 
highest class of po->t paper made.) 

Dine, extra superfine, high colour 
(300 lh. dry paper). S.P.F., 4 ; dark 
tin*-'!. \ ; fine Spanish esparto, 111). 
11 lira marine, B.I5.E.V.; £ lh. magenta 

lake, 

<*:ird, superfine, animal sized (300 ]b. 
drv paper). K.P.F., 4 ; fines, 4 ; seconds, 
£,‘j da. ultramarine, IJ.B.A.U.; 1 gill 
archil; 30 lb. pearl hardening. 

Drawing cartridge, superfine, animal 
sized, no colnming matter and no clay. 
Cartridge, J; sailcloth without seams, 
l ; seconds, (A superior cartridge.) 

Drawing cartridge, second quality, 
animal sized. F.F., -J-; thirds, J ; Xo. 2 
Spanish esparto, 2 ; 4 lb. starch ; 20 lb. 
pearl haidening. 

Envelope, superfine cream, animal 
sized (300 lb. dry paper). S.P.F., 4 ; 
seconds, £; new pieces, 4; 3 oz. ultra- 
marine, B.B.A.O,; 14 pint cochineal; 12 
lb. starch. 

Blue, superfine high (300 lb. dry 
paper). S.P.F., J; medium Spanish 
esparto, 4; Scotch fines, 4; 12 lb. 
ultramarine marked A; £ lb. magenta 
lake. 

Blue, fine high (300 lh. dry paper). 
F.F.j 4; line Oran esparto, 4; 8 lb. 
ultramarine, marked B.B.E.V.; 4 lh. 
magenta lake, 

1 Vashing and Breaking. —The rags 
should be gradually introduced into an 
engine, previously half filled with water. 
When the desired quantity (never too 
thick and difficult to turn) is filled in, go 
011 washing, and let down the roll just 
sufficient to open up the rags and let the 
dirt escape, at the same time using the 
stirring stick above the sand trap, round 
the sides, and at the back fall of the 
engine. This prevents “lodgers,” or 
pieces of rag not reduced to half-stuff, 
hanging about, which, if allowed to 
escape, would cause knots and grey 
specks in the paper. The rags must on 
no account be cut up or forced, but 
drawn out into fibre without having the 
smallest particle of rag unreduced to 


half-stuff; and this can only be accom¬ 
plished by a liberal use of the stirring- 
stick and the valve-hook at the back 
fall of the engine. When the stuff is m 
condition for emptying into the drainers, 
the v.ilve should be drawn with care, 
and deposited on the floor until the engine 
is empty. Before replacing, the valve 
must be carefully washed, as the hole 
on the top gets full of dirt and sand, 
which, when the valve is carelessly 
drawn, escapes vith the stnll'. Xe.\t 
lift the sand trap plate, and remove 
carefully all impurities, replace the 
plate, and fill up again. If too quickly 
reduced to half-stuff, the material is 
weakened, and the washing is insuffi¬ 
ciently done ; while, if the stuff is pro¬ 
perly drawn out into fibre and timed, 
its texture is not injured, it is better 
washed, and makes a stronger paper, 

Braining and Pressing .—When the 
stuff' is emptied from the washing- 
engine into the drainers, it immediately 
commences to drain, and when properly 
drained for removal, is subjected to 
pressure. The best method of pressing 
tlie water from the stuff is by the ex¬ 
tractor (centrifugal drainer), which 
dries the stuff sufficiently either for gns- 
ing or conveying to the poacher, as the 
case may be. This department ought 
to be kept scrupulously clean, supplied 
with a box to contain any stuff that may 
get dirty, all boxes or waggons periodi¬ 
cally washed, and the floor washed once 
a day. 

Astronomical Drawing-paper. 

—Felix Plateau describes in I.es JUondes 
an ingenious process for drawing on 
paper white lines on a black ground—• 
a method frequently used for astronomi¬ 
cal illustrations—by means of which 
both author and artist are able to judge 
of the effect of such an illustration be¬ 
fore putting it into the hands of the en¬ 
graver. A piece of thickish paper, as 
smooth as possible, a little larger than 
the intended illustration, is heated, by 
layiug it, with proper precautions 
against being injured, on the top of a 
Btove, and a piece of becs-wax is rubbed 
over it until the paper is completely 
covered with a thin coating. A piece 
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of glass, the size of the paper, is 
blackened by being held over a candle, 
and, when thoroughly cooled, it is laid 
ou the waxed paper and rubbed 
thoroughly with the fingers, the result 
being that a blackened surface is pro¬ 
duced on the paper, on which any de¬ 
sign can be traced with a needle for the 
finer lines, or the back of a steel pen for 
the thicker ones. 

Blotting-paper.—This is a paper 
whose value consists in its absorbing 
qualities, and these depend as much 
upon the mode of preparation as upon 
the mateiial. For blotting of a high 
class, cotton rags of the weakest and 
tenderest description procurable should 
be chosen. Boil them with 4 lb. caustic 
soda per cwt.—that is, if you have no 
facilities for boiling them with lime 
alone. When furnished in the breaking- 
engine, wash thoroughly before letting 
down the roll; then reduce them to 
half-stuff, and as soon as possible empty 
into the poacher, or convey to the 
poacher as the case may be, and bleach 
with great caie. When up to the de¬ 
sired colour, empty into the drainer, and 
drain immediately. It may be mentioned 
that the breaker-plate ought to be sharp 
when .starting to blottings. The beater 
roll and plate should be in good order, 
and the stuff beaten oft’ smartly, not to 
exceed H hour in the engine. For pink 
blottings, furnish jj white cottons and ^ 
turkey reds, if they can bo got; if not, 
dye with cochineal to the desired shade, 
empty down to the machine before start¬ 
ing, and see that the vacuum-pumps are 
in good condition. Remove the weights 
from the couch roll, and, if there are 
lifting screws, raise the top couch roll 
a little. Now take the shake-belt off, 
as the shake will not be required. Press 
lightly with the first press, and have the 
top roll of the second press covered with 
an ordinary jacket similar to a couch 
roll jacket. Dry hard, and pass through 
one calendar with the weights off, and 
the Toll as light as possible—just 
enough to smooth slightly. (Dunbar.) 

Crystalline Paper.— Aecordingto 
Bottger, the simplest method of giving 
paper surfaces a crystalline coating is as 


follows:—Mix a very concentrated cold 
solution of salt with dextrine, and I n y 
tlie thinnest possible coating of the fluid 
on the surface tu be covered, by mean* 
of a broad soft brush. After drying 
the surface has a beautiful bright mother- 
of-pearl coating, which, in consequent 
of the dextrine, adheres firmly. Prof. 
Bottger mentions the following salts as 
adapted to produce the most beautiful 
crystalline coating:—sulphate of mag¬ 
nesia, acetate of soda, and sulphate of 
tin. Paper must first be sized, other¬ 
wise it will absorb the fluid and prevent 
the formation of crystals on its surface. 
Visiting cards with a mother-of-pearl 
coating have for some time been in use. 
Coloured glass is well adapted for such 
a coating, which lias a good effect when 
the light shines through. 

Deciphering Burnt Docu¬ 
ments.— Rathelot, an officer of the 
Paris law courts, succeeded in an 
ingenious manner, in transcribing a 
number of the registers which wore 
burnt during the Commune. These 
registers remained so long in the fire 
that each seemed to have become a homo¬ 
geneous block, more like a slab of char¬ 
coal than anything else, and when an 
attempt was made to detach a leaf it 
fell away into powder. Many scientific 
men examined these unpromising black 
blocks, when Rathelot hit upon the 
following method of operation:—In the 
first place, he cut off the hack of the 
book so as to leave nothing but the 
mass of leaves which the fire had 
caused to adhere to eafch other ; he then 
steeped the book in water, and after¬ 
wards exposed it, all wet as it was, to 
the heat at the mouth of a furnace; the 
water, as it evaporated, raised the leaves 
one by one, and they could, be separated, 
but with extraordinary precautions. 
Each sheet was then deciphered and 
transcribed. The appearance of the 
pages was very curious; the writing 
appeared of a dull black, while the 
paper was of a lustrous black, something 
like velvet decorations on a black satin 
ground, so that the entries were not 
difficult to read. 

Piltering-paper. — That usually 
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employed is blotting-paper. S. H. 
.^hnson makes a kind by mixing 5 to 
*»n yw cent. ot‘ purified animal charcoal 
powder with the pulp, which is prefer¬ 
ably long-fibred. 

hardening Paper.—The French 
papers speak of a method of rendering 
paper extremely hard and tenacious, by 
Subjecting the pulp to the action of 
ihloride of zinc. After it has been 
treated with the chloride, it is sub¬ 
mitted to a strong pressure, thereafter 
becoming as hard as wood anil as tough 
as leather. The hardness varies accord¬ 
ing to the strength of the metallic 
udution. The material thus produced 
can be easily coloured. It may be em¬ 
ployed in covering floors with advantage, 
may replace leather in the manufacture 
of coarse shoes, and is a good material 
fur whip-handles, the mountings of 
saws, for buttons, combs, and other 
articles of various descriptions. An 
excellent use for it is large sheets of 
roofing. Taper already manufactured 
acquires the same consistency when 
plunged, unsized, into a solution of the 
chloride. 

Iridescent Paper. — Boil 8 oz. 
nntgnlls, 5nz. iron sulphate, 4-oz, sal- 
ammoniac, 4oz. indigo sulphate, 2 dr. 
gum-arabic, in water, wash the paper 
with it, and expose to ammonia vapour. 

Lithographic Paper.—To pre¬ 
vent ink from adhering to and sinking 
into lithographic paper, which would 
render a perfect transfer to the stone 
impossible, the following plans arc used; 

(1) Coat the paper with three successive 
layers of sheep-foot jelly, one of cold 
white starch, ami one of gamboge. The 
first coat is applied by a sponge dipped 
in the lint solution of jelly, thinly 
but very evenly over the whole surface; 
the others are applied in succession, 
each previous one being allowed to dry 
first. When the paper is dry, it is 
smoothed by passing through the litho¬ 
graphic press. (2) Cover rather strong 
unsized paper with a varnish composed 
of 120 parts starch, 40 of gum- 
arabic, and 20 of alum. Make a mode¬ 
rate paste of the starch by boiling, dis¬ 
solve the gum and alum separately, and 


then mix all together. When veil 
mixed, apply hot with a flat smooth 
brush to th« leaves of paper. Dry and 
smooth by passing under the press. 

Luminous Paper.—A luminous 
and damp-proof paper is prepared by 
adding phosphorescent powder and gela¬ 
tine to the pulp. The proportions arc: 
10 parts water, 40 paper pul]), 2<> phos¬ 
phorescent powder (preferably slacked 
for 24 hours), 1 gelatine, 1 saturated 
solution potash bichromate. See also 
Luminous {Substances, p. 380. 

Oiled Paper.—(1) Brush sheets of 
paper over with boiled oil in which a 
little shellac has been carefully dis¬ 
solved over a slow fire ; suspend on a 
line till dry. (2) The paper is laid on 
a square board, and well covered with a 
mixture composed as follows: boiled 
linseed-oil is reboiled with litharge, lead 
acetate, zinc sulphate, and burnt umber, 
1 oz. of each per gal. The first sheet, is 
covered on both sides, the second, placed 
on this, receives one coating, and so on ; 
separate, and hang up to dry. 

Packing - paper. — (1) Packing- 
paper may be made water-tight by dis¬ 
solving 1*8*2 lh. of white soap in 1 ijt. 
water, and dissolving in another qt. 
1*82 oz. (apothecaries’ weight) gum- 
arabic, ami 5*5 oz. glue. The two solu¬ 
tions are mixed anil warmed, the paper 
is snaked in the mixture, and jaissed 
between rollers or hung up to dry. 

(2) The paper is treated with boiled 
linseed-oil, the excess of oily particles 
being removed by benzene; it is then 
washed in a chlorine bath, and, after 
drying, treated with hydrogen peroxide. 
If the paper has been made from ropes, 
it is coated with a layer of starch before 
the treatment with linseed-oil and ben¬ 
zene. The final operation is “ satining, 1 ' 
by a passage through smooth rollers. 

(3) Russian oil-cask bottoms are often 
pasted over on the outside with a kind 
of paper having a gelatinous-looking 
skin, and which is quite oil-tight. Such 
has been bnished over with a mixture 
of blood and lime, a preparation much 
used in Russia and China, and quite oil- 
ami xvater-tight. Chinese packing- 
cases are often pasted over with paper 
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painted with this mixture. The Chinese 
schio-lioa (see p. 72) is made by mixing 
3 parts fresh blood (beaten up till freo 
from fibrine) with 4 of dry powdery 
slaked lime and a little alum. The 
thin pasty mass thus obtained may be 
used at once. 

Safety-paper. —Paper which has 
been passed through a solution of glue 
with 5 per cent, potassium cyanatc and 
antimony sulphide is immersed in a 
dilute solution of magnesium or copper 
sulphate, and afterwards dried. Nothing 
written on this paper with ink prepared 
from galls and iron salts can be de¬ 
stroyed by acids, &c., nor by mechanical 
erasing. Acids would colour the black 
writing blue or red, while alkalies 
would colour the paper brown; erasing 
would remove the surface of the paper, 
and show the white ground. 

Smoothing Paper. — Lay the 
paper, face downward*, on a sheet of 
smooth unsized white paper; cover it 
with another sheet of the same, very 
slightly damped, and iron with a mo¬ 
derately warm flat-iron. 

Splitting a Sheet of Paper.— 
People who have not seen this done 
might think it impossible; yet it is nob 
only possible, hut extremely easy. Get 
a piece of plate-gliws, and place on it a 
sheet of paper; then let the latter be 
thoroughly soaked. With care and a 
little dexterity, the sheet can be split 
by the top surface being removed. But 
the best plan is to paste a piece of cloth 
or very strong paper to each side of the 
sheet to be split. When dry, violently 
and without hesitation pull the two 
pieces asunder, when part of the sheet 
will be found to have adhered to one 
and part to the other. Soften the paste 
in water, and the pieces can be easily 
removed from the cloth. The process 
can be utilized in various ways. If it 
be wanted to paste in a scrap-book a 
newspaper article printed on both sides 
of the paper, and there is only one copy, 
it is very convenient to know how to 
detach the one side from the other. The 
paper when split, as may be imagined, 
is more transparent than before, and the 
printing-ink is somewhat duller. 


Test - papers. — Litmus.—'To pre¬ 
pare litmus-paper, rub good litmus 
with a little hot water in a mortar 
and pour the mixture into an evapo¬ 
rating basin; add water until the pro. 
portion is £ pint water to 1 oz. litmus* 
cover up so as to keep warm for an 
hour, after which the liquid miiit l* 
filtered, and fresh hot water poured on 
the residue. This is boiled, covered up 
as before, and allowed to stand. The 
operation is repeated a second time, and 
if much colour comes, a third time. 
The first solution is kept separate from 
the second and third, which may be 
mixed together. The first will not re¬ 
quire evaporation, but the others may 
be so far reduced in quantity that 
when a piece of blotting- or filtering, 
paper is dipped into them and dried, 
they will impart to it a blue colour of 
sufficient intensity for use. The paper 
is then dipped in the solution. The 
paper—blotting will suit very well- 
should always bo unsized, of good 
colour, and moderate thickness, say 15 
to 20 lb. demy, and cut into pieces of a 
convenient size for clipping. Particular 
care should he taken to use paper as 
free as possible from earthy matter, 
and especially from carbonate of lime. 
Sized papers produce a finer tint on the 
surface, but are not so delicate as a 
te*t. Pour the litmus solution into a 
plate, and draw the slips of paper 
through it in such a manner that the 
fluid will come into contact with both 
sides; allow it to drip, then hang them 
across two thread lilies to dry.' The 
tint ought to be a distinct blue, and 
may be tested as to its delicacy by 
touching the paper with a very dilute 
acid, observing whether the red colour 
produced is vivid or not. It should, 
when dry, be tied up into bundles, and 
preserved from the air and light. A 
wide-necked glass-stoppered bottle is 
best suited for the purpose. Put in the 
test-pa]>ers, and paste round the sides 
of the bottle a piece of dark paper to 
exclude the light, as both air and light 
tend to destroy the colour and efficacy 
of the test-paper. 

Turincriu .—This is prepared in a 
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manner similar to litmus-paper. A 
hot in fusion of finely-crushed turmeric 
is made by boiling 1 oz. turmeric in 
12 oz. water for Jhnurf strain through 
a fine cloth or »ilk hag, ami leave the 
tfv.il to settle for a low minutes. The 
li.pii'l should be of such strength that 
papei* dipped into it and then dried 
{ V j]l have a fine yellow colour. The 
paper shonld be of the same quality in 
every respect as for litmus-paper. Nn 
particular care is necessary in drying, 
a*, with litmus-paper; but both papers 
should be prepared whole acid anil al¬ 
kaline fumes cannot come into contact 
with them, as they injure the colour of 
loth. 

Tracing - paper. — (1) A Ger¬ 
man invention lias for its object the 
rendering more or loss transparent of 
paper used for writing or drawing, 
either with ink, pencil* or crayon, and 
also to give the paper such a surface 
that such writing or drawing may be 
completely removed by washing, with¬ 
out in any way injuring the paper. The 
object of making the paper translucent 
is that when used in schools the scholars 
can trace the copy, and thus become 
proficient in the formation of letters 
without the explanations usually ne¬ 
cessary ; and it may also be used in any 
place where tracings may be required, 
as by laying the paper over the object 
to be copied it can be plainly seen. 
Writing-paper is used by preference, its 
preparation consisting m first saturating 
it with benzine, and then immediately 
coating the paper with a suitable ra¬ 
pidly-drying varnish before the benzine 
can evaporate. The application of var¬ 
nish is by preference made by plunging 
the paper into a bath of it, but it may 
be applied with a brush or sponge. The 
varnish is prepared of the following in¬ 
gredients :—Boiled bleached linseed-oil, 
20 lb.; lead shavings, 1 lb. •, oxide of zinc, 
5 lb.; Venetian turpentine, | lb. Mix 
and boil 8 hours. After cooling, strain, 
and add 5 lb. white copal and J lb. sand- 
arach. (2) The following is a capital me¬ 
thod of preparing tracing-paper for ar¬ 
chitectural or engineering tracings:— 
Take common tissue or cap-paper, any 
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size of sheet; lay each sheet on a flat 
surface, and sponge over (one side) with 
the following, taking care not to miss 
any part of the surface:—Canada bal¬ 
sam, 2 pints; spirits of turpentine, !5 
pints; to which add a few drops of old 
nut-oil; a sponge is the best instrument 
for applying the mixture, which should 
be used warm. As each sheet is pre¬ 
pared, it. should be hung up to dry over 
two cords stretched tightly and parallel, 
about S in. apart, to prevent the lower 
edges of the paper from coining in con¬ 
tact. As soon as dry, the sheets should 
be carefully rolled on straight and 
smooth wuoden rollers covered with 
paper, about 2 in. in diameter. The 
sheets will bo dry when no stickiness 
can be felt. A little practice will enable 
anyone to make good tracing-paper in 
this way at a moderate rate. The com¬ 
position gives substance to the tissue- 
paper. (3) You may make paper 
Miflicicntly transparent for tracing by 
saturating it with spirits of turpentine 
or benzoline. As long ns the paper con¬ 
tinues to be moistened with cither of 
these, you can cany on your tracing ; 
when the spirit has evaporated, the paper 
will be opaque. Ink nr water-colours may 
be used on the surface without running. 
(4) A convenient method for rendering 
ordinary drawing-paper transparent for 
the purpose of making tracings, and of 
removing its transparency, so as to 
restore its former appearance when the 
drawing is completed, has been invented 
by Puscher. it consists in dissolving a 
given quantity of castor-oil in one, two, 
or three volumes of absolute alcohol, 
according to the thickness of the paper, 
and applying it by means of a sponge. 
The alcohol evaporates in a few minutes, 
and the tracing-paper is dry and ready 
for immediate umc. The drawing or 
tracing can be made either with lead- 
pencil or Indian ink, and the oil removed 
from the paper by immersing it in 
absolute alcohol, thus restoring its ori¬ 
ginal opacity. The alcohol employed in 
removing the oil is, of course, preserved 
for diluting the oil used in preparing 
the next sheet. (5) Put J oz. gum- 
mastic into a bottle holding 6 oz. best 
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spirits of turpentine, shaking it up day , 
hy day; when thoroughly dissolved, it is 
ready for use. It can be made thinner 
at any time by adding more turps. Then 
take some sheets of the best quality 
tissue-paper, open them, and apply the 
mixture with a broad brush. Hang up 
to dry. (li) Carbon tracing-paper is 
prepared by rubbing into a suitable tis¬ 
sue a mixture of U parts lard, 1 of bees¬ 
wax, and sufficient fine lampblack to 
give it a good colour. The mixture 
should be warm, and not be applied iu 
excess. (7) Saturate ordinary writing 
paper with petroleum, and wipe the sur¬ 
face dry. (8) Lay a sheet of fine white 
wove tissue-paper on a clean hoard, 
brush it softly on both sides with a so¬ 
lution of beeswax in spirits of turpen¬ 
tine (say about £ oz. iud- pint), and hang 
to dry for a few days out of the dust. 

Transfer-paper. — Rub the sur¬ 
face of thin post or tissue paper with 
graphite (black-lead), vermilion, red 
chalk, or other pigment, and care¬ 
fully remove the excess of colouring 
matter by rubbing with a clean rag. 

Waxed Paper.—Place cartridgeor 
other paper on a hot iron and rub it 
with beeswax, or brush on a solution 
uf wax in turpentine. On a large scale, 
it is prepared by opening a quite of 
paper fiat upon a table, and rapidly 
ironing it with a very hot iron, against 
which is held a piece of wax, which, 
melting, runs down upon the paper and 
is absorbed by it. Any excess on the 
topmost layer readily penetrates to the 
lower ones. Such paper is useful for 
making waterproof and airproof tubes, 
and for general wrapping purpose.*!. 

PARCHMENT. — Natural. —(1) 
In making natural parchment, the pelts, 
after liming, washing, and fleshing, 
as for leather-dressing, are split by the 
splitting-machine, and the inner layer 
is taken for making parchment. Knots 
are made in the edges of this layer by 
tying up portions of lime or rubbish 
into balls all round, and by these knots 
the skin is stretched upon wooden 
frames. Whilst on the frames, the split 
side is scraped to render it even, and 
the skin is then u dubbed” with whiting 


and a strong solution of soda-ash to get 
out the grease. Next it undergoef a 
series of scoldings with hot "water 
thrown upon it out of a bu^], & f 
scrapings, and of washings with whiting 
and water, and is finally dried in a warm 
chamber. (Ballard.) 

(-) To make parchment transparent, 
soak a thin skin of it in a strong Ive of 
wood-ashes, often wringing it out till it 
becomes transparent; then strain it on a 
frame and let it dry. This will bo much 
improved if, after it is dry, it receives a 
coat on both sides of clear mastic varnish 
diluted with spirits of turpentine. 

Artificial. —(1) Strong unsized paper 
is immersed for a few seconds in oil of 
vitriol (concentrated commercial sul¬ 
phuric acid), diluted with half its 
volume of water. It is then washed in 
pure water or weak ammonia water. It 
strongly resembles animal parchment, 
and is used for the same purposes. The 
acid solution must be exactly of the 
strength indicated, and not warmer than 
the surrounding atmosphere. 

(2) Another method consists in using 
the commercial oil of vitriol in an un¬ 
diluted state. The paper is first parsed 
through a solution of alum and tho¬ 
roughly dried previous to its immersion, 
thus preventing any undue action of 
the corrosive principle of the vitriol, 
After the application of the acid, the 
paper is passed into a vat of water, and 
then through an alkaline bath, to be 
again washed. "Written and printed 
paper may undergo this process without 
materially affecting the clearness and 
distinctness of the letters, and the paper 
retains all its qualities, even after being 
wetted several times in succession; 
while paper prepared in the usual 
manner loses, to a great extent, Us 
pliancy, and becomes hard and stiff. 

(3) 13y immersing cellulose for a few 
seconds in a perfectly cold mixture of 
2 parts oil of vitriol and 1 of water, 
although no alteration of its chemical 
constituents takes place—except per¬ 
haps a purely molecular one — its 
physical characteristics are greatly 
changed, it being converted into a 
leather-like body of great comparative 
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toughness. White unsized paper—it- 
golfa tolerably pure form of cellulose 

_thus treated, goes by the name of 

*■ parchment paper,” and its tensile 
strength is increased to some 40 or 45 
times 3 that of the original paper used. 
This form of cellulose is especially 
well adapted for many purposes in 
medicine aud pharmacy, including 
“caps” for jars and bottles, sample 
envelopes, labels, “ untearable tallies,” 
and even certain forms of surgical 
bandages. By treating “parchment” 
or “ Gaine’s” paper—as it is sometimes 
called fr»*m the name of its inventor— 
with a little hot strong solution of 
gelatine, to which about 24 nr 3 per 
rent, of glycerine has been added, and 
allowing it to dry, it may be rendered 
tolerably impervious to fatty matters, 
so that it then forms a convenient 
medium in which to pack small quan¬ 
tities of such substances as ordinarily 
are apt to soil the paper they are 
wrapped in. The same altered variety 
of cellulose, if soaked with benzol or 
carbon bisulphide holding 1 per cent, of 
linseed-oil and 4 of indiarubbev in 
solution, makes, when dry, an admirable 
ami inexpensive waterproof envelope 
for the preservation and transport of 
drugs and deliquescent salts. By 
using an envelope of this description, 
closing it carefully (when filled) with a 
little stronger solution of caoutchouc, 
and afterwards placing the same inside 
a similar one of large size containing 
fine oven-dried oatmeal, even calcium 
chloride and crystals of ammonium 
nitrate have been forwarded in damp 
weather without their having attracted 
moisture or suffered any appreciable 
change during transit. (J [onthl. Mag.') 

Removing wrinkle *.—When parclim ent 
documents are wrinkled and creased, 
the evil may be remedied, without in¬ 
jury to the writing, in the following 
manner .*—Place the document, face 
downward, upon a clean piece of blot¬ 
ting-paper. Beat up to a clear froth, 
with a few drops of clove-oil, the whites 
of several fresh eggs, and with the 
fingers spread this over the hack of the 
sheet, and rub it in until the parch¬ 


ment becomes uniformly soft and yield¬ 
ing. Then spread it out as smoothly 
as possible, cover it with a piece of 
oiled silk, put on it a piece of smooth 
hoard, and set it aside in a cool place, 
with a weight on the board, for 24 
hours. Then remove the board and 
silk, cover with a piece of line linen 
cloth, and press with a hot smoothiug- 
iron (not too hot) until all signs of 
wrinkles have disappeared. The heat 
renders the albumen insoluble, and not 
liable to change. 

PERCHLORIC ACID.— It ia 

recommended that this acid .should 
be prepared by the user himself, the 
cost in this case being 7s. to 9s. a lb., 
whereas the manufacturers demand 40s. 
It can be prepared in the following 
manner without the slightest danger :— 
Pure barium chlorate is dissolved in 
lukewarm water, aud dilute sulphuric 
acid is added. The precipitate is allowed 
to settle, the clear liquid is poured off, 
and the barium sulphate is thoroughly 
washed. The chloric acid solution is 
then evaporated over a tire until the 
concentrated solution becomes yellow, 
and on further evaporation produces 
a peculiar noise. The liquid is divided 
into two parts, placed in two dishes 
6 in. wide, and containing about 175 
fl. dr., an»l evaporated further until 
the liquid is quite decolorized and 
thick white fumes are given off. In 
order to lessen this unavoidable loss of 
perchloric acid, the liquid can be diluted 
from time to time with a little water. 
The colourless liquid is then distilled in 
a retort heated on a sand-bath, and 
collected in along-necked receiver. The 
perchloric acid so obtained contains 
traces of iron. ( Monit . Fcient.) 

PIGMENTS, PAINT, AND 
PAINTING. — These throe heads 
form hut one subject, aud are appropri¬ 
ately discussed together, in their natural 
order, which is—( 1 ) Pigments, the pre¬ 
paration of the dry colouring matters 5 
( 2 ) Paint, the compounding of these 
colouring matters with driers and ve¬ 
hicles ready for application ; (o) Paint¬ 
ing, the application of the prepared 
paint tu various surfaces. 
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Pigments. —The term “ pigments ” 
is applied to colouring matters which 
are mixed in a powdery form with oil or 
other vehicle for the purposes of paint¬ 
ing. They differ in this respect from 
dyestuffs. A very large proportion of 
the pigments are derived from the min¬ 
eral kingdom. Organic colouring mat¬ 
ters for use as pigments are mostly 
made in the form of “ lakes,” by one of 
the three following methods;—( a ) To 
a filtered solution of the colouring 
matter is added a solution of alum ; 
the whole is agitated, and the colour is 
precipitated by a solution of carbonate 
of potash. ( b) A solution of the colour¬ 
ing matter is made in a weak alkaline 
lye, and precipitated l»y adding a solu¬ 
tion of alum. (';) Recently-precipitated 
alumina is agitated with a solution of 
the colouring matter as before, until 
the liquid is nearly decolorized, or the 
alumina assumes a sufficiently deep tint. 
The first method is generally adopted 
for acidulous solutions of colouring 
matter, or those injured by alkalies; 
the second, for those not injured by al¬ 
kalies ; the third, for those whose affin¬ 
ity for gelatinous alumina enables them 
to combine with it by mere agitation. 

Alumina in a state .suitable for the 
preparation, of “ lakes ” may be pro¬ 
duced in the following manner :—Dis¬ 
solve 1 lb. alum in J gal. water, and 
add 75 gr. copper sulphate and about 
£ lb. zinc turnings; leave the mixture 
for 3 days in a warm place, renewing 
the water lost by evaporation. The 
copper is first deposited upon the ziuc, 
the two metals thus forming a voltaic 
couple. Hydrogen is disengaged, zinc 
sulphate is formed, and the alumina 
gradually separates in the state of very 
fine powder; the action is allowed to 
continue till no more alumina is left in 
solution, or until ammonia ceases to 
give a precipitate. If the reaction is pro¬ 
longed beyond this point, iron oxide 
will precipitate if prevent. The alu¬ 
mina washes easily, and does not con¬ 
tract upon drying. (Deni. Prog . de 
rind. Chim .) 

It will be convenient to describe the 
various pigments under the heads of the 


chief colours in alphabetical ordcr-^ 
blacks, blues, greens, reds, whites, and 
yellows. 

Blacks. — The most important of 
these are animal-black, bone-black 
Frankfort-black, ivoi y-black, lamp- 
black, and soot-black. They are mostly 
obtained by carbonizing organic matter 
in closed vessels or crucibles, or by col¬ 
lecting the soot formed by the combus¬ 
tion of oily, resinous, and bituminous 
substances. 

Animal-bhtck .—This is almost iden¬ 
tical with bone-black, but is generally 
in a more finely-divided state. Any 
refuse animal matter may be used in its 
preparation, such as albumen, gtdutino, 
bom shavings, &c. These are subjected 
to dry distillation in an earthenware 
retort. An inllanimable gas is given 
off, together with much oily matter, 
ammonia, and water, while a black car¬ 
bonaceous mass is left behind. This is 
washed with water and pmvdered in a 
mill, the product being animal-black. 
It is largely used in the manufacture of 
printing-ink and blacking. 

Bone-black .—When bones are heated 
in a crucible, the organic constituents 
are decomposed and carbonized, A mix¬ 
ture of combustible gases is given off, 
which do not condense on cooling* and 
others, which condense in the form of a 
heavy oil called bone-oil, and also much 
water containing tarry water and 
ammoniaeal salts in solution. The 
residue consists of finely-divided carbon 
in intimate mixture with the inorganic 
constituents of the bones : this mixture 
constitutes ordinary bone-black. The 
inorganic portion may be removed by 
washing the residue in dilute hydro¬ 
chloric acid. 

The process, as worked on the largo 
scale, is carried on in different way-, 
according as it is desired to collect the 
volatile condensable portion of the dis¬ 
tillate, or to allow it to escape. When 
it is required to obtain only bone-black, 
the apparatus employed is simple, and 
the amount of fuel needed is compara¬ 
tively small. Carbonization is effected 
in fireclay crucibles, 1G in. high and 
18 iu, in diameter. These are preferred 
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to iron crucibles, which were much used 
at one time, since they ilo not lose their 
Muni! form when subjected to a high 
temperature; in consequence of this 
they tit closely together in the furnace, 
] e i S " a j*i' can penetrate, and therefore 
less charcoal is consumed bv oxidation. 
The furnace is an ordinary tint hearth, 
having a superficial area of about 40 
g q. yd., and is covered in with a flat 
aivh, all of brickwork. The fireplace is 
situate in the middle of the hearth; 
the crucibles are introduced through 
doors in the front, which are bricked 
up when the furnace is filled; each 
furnace holds 18 crucibles. The cru¬ 
cibles filled with the coarsely-hrokeu 
bones, are covered with a lid luted on 
with clay. To economize fuel, the fur- 
uni es should be in a row, and placed 
bark to back. 

When the furnace is filled and the 
doors are bricked up, the heat is slowly 
raised to redness, at which point it is 
kept for 6 or S hours. The combustible 
gibes are evolved and consumed in the 
furnace as soon as the bones begin to 
decompose, and by this means so much 
heat is produced that only a small 
quantity of fuel is needed to maintain 
the required temperature. When the 
carbonization is complete, the doors are 
taken down and the crucibles removed 
to cool, their place beiug immediately 
filled with fresh ones. The heat inn^t 
he kept uniform throughout: if it be 
not sufficiently high, the bone-black 
will contain a portion of undecompnsed 
organic matter, which renders it quite 
unfit for use ; if it be raised too high, 
the bone-black will become dense and 
compact, whereby its efficacy as a de¬ 
odorizer is much i educed. When the 
charcoal in the crucible has become 
perfectly cool, it is removed and crushed. 
When required for decolorizing or deod¬ 
orizing purposes, it is only roughly 
broken up into small lumps, in which 
form it is most readily applicable. The 
crushing is effected by means of two 
grooved cylinders, consisting of toothed 
discs, alternately 10 and 1.2 in. in di¬ 
ameter. These are so placed that the 
10-in. discs of one cylinder are opposite 


the 12-in. discs of the other, and thus, 
in revolving, the carbonized bones are 
crushed to fragments between them, 
but are not reduced to powder. They 
are passed successively through 0 of 
these mills, the cylinders of each couple 
being nearer to each other than, the 
last. Finally, the crushed bones arc 
carefully sifted; the powder is placed 
apart from the lumps, again passed 
through finer sieves, and sorted out into 
dliferent sizes. A furnace such as that 
described will carbonize 4 charges of 
bones in one day, each charge being 
more than ^ ton in weight. With care¬ 
ful work, the bones will yield 60 pel* 
cent, of bone-black, or more than 1 ton 
daily. 

If it be required to condense the vola¬ 
tile gaseous products of the carbon¬ 
ization, this process is conducted in 
retorts similar to those used in the 
manufacture nf acetic add from wood. 
The aqueous portion of the distillate is 
usually evaporated down to obtain salts 
of ammonia; the uncoudensablc gases 
may be employed for illuminating pur¬ 
poses. The manufacture of bone-black 
is usually carried on in the neighbour- 
liood of large towns, where a good 
supply of bones maybe readily obtained. 
Its principal use is to decolorize various 
solutions; inferior qualities are used as 
pigments. 

Ordinary bone-black has about the 
following composition :—Phosphate and 
carbonate of lime, and sulphide or oxide 
of iron, 88 parts; charcoal, containing 
n small quantity of nitrogenous matter, 
10 parts ; silicate/1 carbide of iron, 2 
parts. The decolorizing properties of 
bone-black are due solely to the pre¬ 
sence of the charcoal, 

Fmnkfui't-bh A — Frank for fc-black is 
a powder obtained from dried vine- 
twigs, carbonized to a full black, and 
then ground very fine. On a large 
scale, it is prepared from a mixture of 
vine-twigs, wine-ices, peach-stones, 
bone-shavings, and ivory refuse. It 
varies in shade according as animal or 
vegetable charcoal is in excess; when the 
latter predominates, the powder is of a 
bluish colour ; when the former* it has n 
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brownish tinge. It is customary to 
wash tho powder well when first made, 
in order to remove any soluble inorganic 
impurities. It makes an excellent pig¬ 
ment, and is extensively used by copper¬ 
plate engravers in the preparation of 
their ink. 

Ivory-black —Ivory-black is a beauti¬ 
ful pigment prepared by carbonizing 
waste fragments and turnings of ivory. 
These are exposed to a red heat for 
some hours in crucibles, great care 
being taken to avoid overheating or 
burning. When quite cold, the cru¬ 
cibles are opened, and the contents pul¬ 
verized, the richest coloured fragments 
being kept apart for the best quality. 
The powder is then levigated on a 
porphyry slab, washed well with hot 
water on a filter, and dried in an oven. 
The product is of a very beautiful 
velvety black colour, superior even to 
that obtained from peach kernels, and 
quite free from the reddish tinge which 
so often characterizes bone-black. Ivory- 
black iseinployed by copperplate printers 
iu the preparation of their ink. Mixed 
with white-lead, it affords a rich pearl- 
grey pigment. 

L imp-''bull .—Lampblack is an exceed¬ 
ingly light, dull-black powder, formed by 
the imperfect combustion of oils, fats, 
resins, Ac. It may be prepared on a 
small scale by suspending a small tin¬ 
plate funnel over the fiame of a lamp 
fed with oil, tallow, or crude naphtha, 
the wick being so arranged that it 
shall burn with a large and smoky 
flame. Dense masses of this light car¬ 
bonaceous matter graduall y collect in 
the funnel, and may be removed from 
time to time. The funnel should be 
furnished with .a metallic tube to convey 
the gases away from the room, but no 
solder niU't be used in making the con¬ 
nections. An especially fine quality of 
lampblack is obtained from bone-oil 
deprived of the ammonia with which it 
is always contaminated. 

A proems has been devised by Martin 
and Grafton for the preparation of lamp¬ 
black from coal-tar, which affords a 
very good product. The coal-tar is 
first stirred up energetically with lime- 


water, and the mixture is allowed to 
stand until the coal-tar has subsided to 
the bottom, when the hme-water is 
drawn oft’. The tar is then well washed 
by decantation with hot water, and 
rectified iu the ordinary naphtha still. 
Afterwards it is run into a long iron 
cylinder, which is placed over a furnace 
and supplied with numerous large 
burners. Each burner has a metallic 
funnel placed immediately above it 
connected with a cast-iron pipe, into 
which all the fumes fiorn each burner 
are conducted. The naphtha in the 
cylinder is heated almost to the boiling- 
point by the furnace beneath. A series 
of smaller pipes lead away the fumes 
from the main pipe into a row of cham¬ 
bers, and thence into a series of large 
canvas bags, placed side by side, and 
connected alternately at top and bottom. 
The bags vary in number from 5u to SO, 
the last one being left open to allow the 
smoke to escape, after traversing some 
400 yd. since leaving the burnei>. The 
best quality of lampblack is found in 
the last bags, that near the furnace 
being much coarser and less pure. The 
bags are emptied whenever they contain 
a sufficient quantity. 

The process employed in Germany for 
the manufacture of lampblack is to con¬ 
duct the products of the combustion of 
any resinous matter in a furnace into a 
long flue, at the end of which is placed 
a loose hood, made of some woollen 
material, and suspended by a rope and 
pulley. The lampblack collects in this 
hood, and, when a sufficient quantity 
has accumulated, is shaken down and 
removed, in this manner about 6 cwt. 
of lampblack may be collected in 24 
hours. 

In England, an inferior variety is 
sometimes obtained from the flues of 
coke-ovens. That known as “ Russian 
lampblack ” is made by burning chips 
of resinous deal or pine-wnod, and col- 
lectiug the soot formed ; but it is ob¬ 
jectionable, owing to its liability to take 
fire spontaneously when left fur a long 
time moistened with oil. 

The lampblack made in these ways is 
generally purified bv calcination, in 
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ci'iler to remove the empyreuraatic oils 
which it invariably contains. This is 
effected in close vessels, and the product 
is called “burnt” lampblack, and is 
especially useful as a water-colour. The 
particular virtue of lampblack as a pig¬ 
ment lies in its state of extremely tine 
division, which could not possibly be 
attained by other means; this quality 
render's it invaluable as the basis of 
black pigments, all of which contain it 
in a greater or less quantity. Indian 
ink and printers’ ink are also composed 
principally of this substance. 

At Petrolia the flames of several 
thousand natural gas-jets are made to 
impinge against sheets of slate, on 
which the smoke or flue carbon is de¬ 
posited, just as a piece of glass is 
smoked when held over a candle flame. 
When a sufficient deposit of the smoke 
has formed on the slates, it is scraped 
off, packed, and sent to market. This 
product proves to be of a perfectly 
black tint, and to contain no oily 
matter, while on combustion it leaves 
only a slight trace of ash, composed of 
the oxides of iron and copper. 

The transport of lampblack is effected 
in barrels or bags; when in the latter, 
these should be previously soaked in 
water containing some clay in suspen¬ 
sion, which stops up the pores of the 
sacking, and prevents hiss. 

Sight-black. —(l) Camphor smoke 
makes an excellent black, but has the 
disadvantage of coming oft’ with the 
least touch or drop of rain. (2) A good 
and tolerably permanent black is made 
of 1 part stick lac, 1 of lampblack, and 
C of methylated spirit. 

Soot-black .—A very cheap and good 
black is made by calcining soot. The 
process has been already described on 
p. 102. 

Blues.— Antimony-blue ,—Kraus pre¬ 
pares a fine blue, rivalling ultramarine, 
and capable of giving beautiful green 
shades (equal to Schweinfurth green, 
and without its arsenical character) 
when mixed with chrome yellow or 
with zinc chromate, by adding a solu¬ 
tion of yellow (ferro-) cyanide of potas¬ 
sium to one of antimony iu aqua regia, 


and filtering through ground glass, as 
long as a precipitate forms. This pre¬ 
cipitate contains no antimony, the .anti¬ 
mony salt simply facilitating the forma¬ 
tion of the pigment; mercury salts will 
also give it. The blue is soluble in 
hydrochloric acid, which successively 
renders it green and yellow ; on stand¬ 
ing, the blue colour is restored. Alkalies 
immediately decompose it. In fact it is 
merely a variety of Prussian blue. 
(Dingier*s Pol. Jl .) 

Antwerp-blue .—This is a mixture of 
Prussiau blue, alumina, magnesia, and 
zinc oxide, in various proportions. It 
is prepared like Prussian blue, except 
that the zinc, magnesia, and alum are 
added to the lye of crude potassium 
ferrocyanide. 

Cobalt - or Thtnavd-hhie.—'Ilus might 
replace ultramarine, but for its defect of 
having a violet hue by artificial light. 
Its full intensity of colour is only de¬ 
veloped after long exposure to the air, 
when it acquires a slightly green tint. 
The mode of preparing it is as follows:— 
Roasted cobalt ore is heated with excess 
of dilute nitric acid, and the solution is 
evaporated nearly to dryness in a porce¬ 
lain vessel. The residue is boiled with 
water, and filtered, in order to remove 
the precipitated arseniate. Into the 
filtrate is poured a solution of basic 
phosphate of soda, which produces a 
precipitate of basic phosphate of cobalt. 
This is washed and collected on a filter. 
While still gelatinous, 1 part of it is 
thoroughly mixed with 8 parts hydrated 
alumina, recently precipitated from a 
solution of potash-alum by ammonia. 
The mixture is dried to brittleness, and 
calcined at a cherry-red heat for £ hour 
in a covered clay crucible. The result¬ 
ing pigment is kept in glass jars. It is 
essential that the alumina be prepared 
with sufficient excess of ammonia, and 
washed several times with very clear 
water. Arseniate of cobalt may replace 
the phosphate, in which case, only half 
the quantity of the cobalt salt is needed. 
It is asserted by Boullai-Mnrillac that 
by substituting lime for the alumina a 
richer and more velvety blue is pro¬ 
duced. 
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Gj:riih'um-ihie. —This blue, for oil- and 
water-colour painting, is introduced by 
Rowney and Co, It is entirely soluble 
in hot hydrochloric acid, and the light- 
blue tint of the solution becomes violet- 
red on diluting with water. The 
original colour reappears by concentra¬ 
tion, and the pigment is restored if the 
solution be evaporated to dryness. Ni¬ 
tric acid dissolves the cobalt and leaves 
a white residue, mostly composed of 
stannic acid. The green colour shows 
the presence of small proportions of iron 
and nickel. Concentrated sulphuric 
acid does not dissolve it, but, diluted 
with 4 volumes of water, produces 
partial decomposition. Acetic acid and 
caustic potash do not act upon it. 
Cusruleum is principally a combination 
of a tiu oxide with cobalt oxide. Ber¬ 
zelius mentions a atannute of cobalt, 
prepared by adding a solution of potash 
stannate to one of cobalt. The bluish 
precipitate formed becomes light-red 
after washing, aud then brown. Cal¬ 
cined at white heat, its colour changes 
to a light blue. The composition of 
ccmiluum is— 

Oxide of tin (stannic acid). 49*60 

Oxide of cobalt . . . 18*06 - 

Sulphate of lime and silica 31*68 


(Ritfault.) 100*00 

&}liptiun-Muc. —• A very beautiful 
shade of blue is noticeable upon many 
ancient monuments found in the tombs 
of Egypt. Analysis proves the colour 
to be formed by a combination of soda, 
sand, aud lime, with certain proportions 
of copper, from which substances the 
Egyptians prepared 3 different pro¬ 
ducts:—(1) A peculiar red, green, and 
blue glass; (2) a brilliant enamel; 
(3) the colour to which reference is 
made, and which was used for painting. 
Piiligot has succeeded in reproducing 
this shade of blue by heating together 
73 parts silica with 16 oxide of copper, 
8 lime, and 3 soda. If the temperature 
exceed 800° F. (4204° C.), a valueless 
black product results. 

Mari'iante -blue .—In preparing cal¬ 
cium chloride by calcining a mixture of 
chalk and chlorine residues, Kuhliuann 


found in the furnaces a slag of bright 
blue colour, consisting of mang:mate of 
lime. It resembles ultramarine, hut 
though not soluble in water, is not 
durable when in contact with it. 

Paris- or Turnbull’s-blue. — («) A 
thorough mixture of 2 parts sulphur 
and 1 dry soda carbonate is gradually 
heated iu a covered Crucible to redness 
or till fused ; a mixture of soda silicate 
and aluminate is sprinkled in, and the 
heat is continued for fm Wu*; thd 
little free sulphur present may he 
washed out by wateri (i b) An intimate 
mixture of 37 parts' China-clay, 15 soda 
sulphate, 22 soda carbonate, 18 sulphur, 
and 8 charcoal, is heated in large cru¬ 
cibles fur 24 to 30 hours; the mass is 
re-heated in cast-iron boxes at a mode¬ 
rate temperature till the desired tint 
appears, and is finally pulverized, 
washed, aud dried, (c) Gently fuse 
1075 oz. crystallized soda carbonate in 
its water of crystallization ; shake in 
5 oz. finely-pulverized orpiment, and, 
when partly decomposed, as much gela¬ 
tinous alumina hydrate as contains 7 oz. 
nnhydrous alumina ; add 100 oz. finely- 
sifted clay, and 221 oz. flowers of sul¬ 
phur ; place the whole in a covered 
crucible, and heat gently till the water 
is driven off, then to redness, so that 
the ingredients sinter together without 
fusing ; the mass is cooled, finely pul¬ 
verized, suspended in river-water, and 
filtered. The product is heated in a 
covered dish to dull redness for 1 to 
2 hours, with occasional stirring. Co¬ 
lourless or brownish patches may occur, 
and must be removed. 

Ptligot-blue. —- This is a hydrated 
oxide of copper, which resists boiling 
water and a heat of 212° F. (100° C.j. 
It is prepared from any soluble salt of 
copper, hut preferably the sulphate, a 
dilute solution of which is treated with 
excess of ammonia and precipitated by 
potash or soda. 

Prussian-blue. — The average com¬ 
position of Prussian-blue is 3 equivalents 
iron protocyanidc, 2 sesquicyanide, and 
9 water. The proportions of the cy¬ 
anides are liable to differ, rind this fact, 
combined with varying quality of the 
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raw materials and mode of preparation, 
renders the colouring intensity subject 
to fluctuation. According to the most 
general mode of preparation, a solution 
of alum and iron sulphate in water is 
mixed with one of yellow prussiate of 
potash (potassium ferrocyanide). 

Prussiate of potash is made by heat¬ 
ing together crude potash carbonate and 
refuse animal matters, such as “ flocks ” 
(the waste or refuse woollen dust from 
wool-mills), clippings of leather, horn, 
hoof, &c. The process is conducted in 
a closed buildiug with louvre opening-, 
in or along the roof. Iron pots 2 to 3 ft. 
wide and deep arc used, arranged in a 
bank, and heated by iires underneath. 
There are always more pots than are 
in u*e at any one time, siuct* they wear 
out after a few weeks, the material of 
the pot furnishing the iron necessary 
for the formation of the salt. Each pot 
is furnished with a flat-iron cover, 
capable ofparti.il removal for introduc¬ 
tion of material; also with a stirrer 
inside, the vertical shaft of which 
passes through the cover, and is set in 
motion by a shaft passing along above 
the series of pots. The potash being 
put in, the animal material is added in 
shovelfuls from time to time, the re¬ 
movable portion of the cover being 
raised for the purpose; the heating 
operation is continued for 3 or 4 hours, 
and then the contents of the put are 
taken out and thiown into a tank of 
cold water, which dissolves out the 
prussiate. A carbonaceous matter re¬ 
mains, and is usually sent away to 
sewage or manure works to be used as 
a deodorizer. The further processes 
consist in recrystallization of the salt 
Upon strings suspended in the crystal¬ 
lizing tank. 

During the heating process, flame 
mid offensive smoke issue from the gaps 
about the covers of the pots, and directly 
from the pots themselves when the cover 
is raided to put ill fresh material. This 
smoke is often a source of nuisance. 
The best mode of preventing it is in 
operation at Sir E. Buckley’s works, 
Edge Lane, Clayton, near Manchester. 
The arrangements which have been 


inott effectual in obviating nuisance 
were devised by Prof. Itoscoo, and are re¬ 
presented in Fig. 15. From the back 
part of the lid of each pot A, a pipe 
c passes, first upwards, then hori¬ 
zontally, and downwards to the back 
part of the flue d , which surrounds 
and heats the pot. The pipe is hinged 
to allow of the lid a, with the part of 
the pipe connected with it, being raised. 
The smoke and fume* arc drawn down 
to the flue, where they meet the flame 
of the fire and are consumed, the pro¬ 
ducts of combustion being carried off by 
a tall chimney. The building, in which 
21 pots are arranged along one side, is 
50 yd. long by 11 yd. wide and high. It 
is lit all along the top of the roof by sky¬ 
lights, below which are louvres, and is 
ventilated by openings in the side and end 
walls: b is the stirrer, which makes 24 
revolutions per minute. (Dr. Ballard.) 

For making Prussian-blue, the solu¬ 
tion of (yellow) prussiate of potash is 
poured by degrees into a hot solution of 
pure iron sulphate and alum. The pro¬ 
portions are varied according to the 
quality desired. The common relative 
quantities are 1 pait alum to 7 or H of 
iron sulphate; for inferior grades,these 
are reduced to 1 alum and 2 or 3 iron 
sulphate, or even to equal parts of 
each. 

Each addition of cyanide lye to the 
iron solution produces abundant hydro- 
sulphuric and carbonic acids, whose 
escape is aided by stirring the liquor 
with a wooden rod. The precipitate is 
brownish-green, and is washed with 
pure water until it turns entirely blue. 
After settling and decanting the liquors, 
the blue precipitate is placed upon a 
cloth filter, and washed with water 
holding a little sulphuric acid. The 
drained blue is pressed in boxes, to re¬ 
move the greater part of its water, and 
the thick resulting paste is divided into 
rectangular blocks, which are dried in 
the dark, or in a stove-room not above 
77° to 86° ]?. (25° to 30° C.). 

Prussian-blue is next in purity of tone 
after ultramarine and cobalt, and though 
inferior in durability, contains more 
colouring power-—10 or 11 times; but 
2 o2 
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all alkalies alter it. Large quantities 
are used by house-painters and deco¬ 
rators, and by manufacturers of paper- 
hangings. Of all blues it is the most 
intense. Mixed with white lead, the hue 
is slightly greenish. A mixture of 1 gr. 
Prussian-blue and 90 white produces 
sky-blue; 200 white and 1 blue give 
azure-white. To judge of the beauty 
of a Prussian-blue, it should be incor¬ 
porated with 50 to 100 times its weight 


of fine white-lead. Mixed with 15 to 
20 times its weight of chrome-yellow 
it produces handsome greens, not very 
lasting, however. It is employed with 
glue, size, or oil; in the latter case, it 
should not be kept long, or it becomes 
thick, and docs not flow well under the 
brush. The pure blue ground in oil 
produces velvety blacks. Old damp 
walls destroy the colour of Prussian 
blue by the nitrate of lime thev con¬ 



tain, producing,by double decomposition, 
a ferrocyanide of calcium and a nitrate 
of iron. (Ilitfault.) 

This colour may be male in small 
quantities in the following manners:— 
(<i) Dissolve t oz. iron sulphate and 8 oz. 
alum in I gal. water; add separate 
solutions of prussiate (yellow) of pota&h 
and pearlash until the precipitation 
ceases; collect the precipitate after 
some time, wash thoroughly, and dry. 
(6) Mix a solution of iron protosulphate 
with one of red prussiate of potash 
(ferricyanide); wash, and dry. 

Smalt- or Saxony-blue ,—This appears 
to be a double silicate of potash and 


cobalt, mixed with lime, alumina, mag¬ 
nesia, iron oxide, nickel oxide, arsenic, 
carbonic acid, and water. The inten¬ 
sity of the colour, in Ludwig's opinion, 
depends on the greater or less propor¬ 
tion of the double silicate. The mate¬ 
rials employed in the manufacture are 
cobalt ore, sand, and potash. The mine¬ 
ral generally used in Saxony is a spe/ss, 
or arsenide of cobalt and iron. The 
broken ore is roasted at red heat ia 
a reverberatory furnace, with a very 
high, stack for carrying away the 
arsenical and sulphurous fumes. When 
vapours cease to be disengaged, and the 
' material begins to be pasty, the roasted 
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product is removed from the tire, cooled, 
pulverized, and passed through a silken 
sieve. This powder is called zaffer. A 
sand free from iron, mica, talc, and 
lime is also calcined anti thrown into 
told water while still red-hot. It is 
then powdered, washed with hydro¬ 
chloric acid, and dried. The potash 
should contain no lime, sand, or chloride 
of sodium. 

The proportions for the mixture are 
guided by the quality of the cobalt ore, 
and by the tone of colour to be pro¬ 
duced. The cobalt and sand are first 
added, and then the potash ; the whole 
is introduced into clay pots having a 
dosable hole in the bottom. The pots 
are placed in a glass-furnace heated by 
a wood fire. After 4 to 6 hours of cal¬ 
cination, the material is melted, and 
forms 3 layers: the uppermost, or druss, 
is composed of sulphate and arseniate of 
potash, anil chloride of potassium; the 
lowest consists of ore and unmelted 
substances; and the middle one is the 
blue glass. Most of the dross is taken 
off with hot iron ladles, and the lowest 
layer of unmelted matciials is removed 
through the bottom hole. After this 
hole has been closed again, the melted 
blue glass is ladled out into basins of 
cold water. The pots are charged again, 
and a new operation begins. The glass 
is removed from the water, dried, and 
pulverized under horizontal stones. The 
powder is then levigated (floated), in 
order to obtain various degrees of fine¬ 
ness. 

A magnificent blue may be prepared 
with pure oxide of cobalt. The ore, 
finely ground, is treated by boiling 
nitric acid, which makes nitrates of 
cobalt and iron, and arsenic add. The 
liquor is decanted, diluted, and decom¬ 
posed by a solution of soda carbonate, 
producing a soluble arseniate of soda, 
and a precipitate of the carbonates of 
cobalt and iron, which is collected, care¬ 
fully washedj dried, and calcined. The 
resulting cobalt oxide, holding a small 
proportion of iron oxide, is mixed with 
sand and potash. 

Smalt employed for inside painting 
has the inconvenience of turning green 


and black ; the difficulty of grinding it 
fine enough prevents its employment 
for artistic painting. Its principal use 
is for giving an azure colour to signs, 
which are painted with ordinary blue 
oil-paint, and then dusted over with 
smalt. It changes less in size than in 
oil, and is much used in fresco-painting. 
It dries rapidly. (Hi thin It.) 

Ultramarine. — The preparation of 
ultramarine from lapis-lazuli no longer 
survives. Artificial ultramarine, of 
which some 10,000 tons are made annu¬ 
ally, is composed approximately of 46*60 
per cent, silica, 23-30 alumina, 3*83 
sulphuric acid, 2T48 soda, 1*06 per¬ 
oxide of iron, and traces of lime, sul¬ 
phur, and magnesia. The ingredients 
employed are China-clay, soda sulphate, 
charcoal or pit-coal, and rosin; or 
China-clay, soda, silica, sulphur, and 
rosin. Their proportions may he de¬ 
duced from the percentage composition 
just given. The raw materials are 
ground very fine, well mixed, pressed 
into mu file-furnaces, and calcined at a 
red heat for 1*2 to 3G hours, or until the 
sulphur is nearly burnt off. When the 
firing is complete, the furnaces are 
closed tightly, arid the material is al¬ 
lowed to cool, requiring 5 to 6 days, 
'ihe product is green ultramarine, which 
is roasted with finely-powdered sulphur 
in pans under the influence of the air. 
After washing, it is ground in wet mills 
for 2 to 5 days, settled under the action 
of heat, repeatedly washed, classified, 
dried, bolted, and packed. Gen tele 
gives the following details of the manu¬ 
facture, assuming the ingredients to be 
China-clay, soda sulphate, soda car¬ 
bonate, sodium sulphide, sulphur, and 
carbon:— 

All are carefully chosen and prepared. 
A little magnesia and lime in the clay 
is not objectionable ; but more than 2 
per cent, of iron oxide should not be 
admitted. The clay, after calcination, 
should correspond to the formula Al 2 0 3 , 
2Si0 3 . Often clays do not present this 
composition, but the mechnnioal opera¬ 
tions to which they are submitted 
remove most of the foreign materials. 
The preparatory working, in order to 



40 G 


PIGMENTS, TAINT, AND PAINTING. 


remove mechanical impurities, is ef¬ 
fected by levigation. The washed clay 
is dried, slightly calcined, and imme¬ 
diately ground to fine powder, The 
floating is dune by hand or power. 
After decanting the water, the pasty 
mass is collected, pressed iu sacks, and 
dried by heat, or in the air upon porous 
slabs of plaster of Paris. The calcina¬ 
tion is effected in au ordinary reverbera¬ 
tory furnace, at a temperature not 
above the beginning of a cherry-red 
heat. The clay is pulverized under 
stamps, nr in an edge runner, and passed 
through a series of fine metallic sieves. 

If the soda sulphate he employed in 
the anhydrous state, it should contain 
no free acid, ami be free from iron ami 
lead. When such cannot be had, take 
Glauber salt which contains no free 
hydrochloric acid; it is dissolved in 
water, and the excess of sulphuric acid 
is saturated with milk of lime, which 
at the same time precipitates the iron 
oxide. Tlie clear liquor is decanted and 
crystallized. The lime sulphate and 
excess of lime remain in the deposit. 
The crystallized soda sulphate is slowly 
dried on slabs of fire-clay in the bed of 
a reverberatory furnace. The product 
is anhydrous sulphate of soda. The 
dear liquors may be directly evaporated, 
without crystallizing, in a pan always 
kept full of fresh liquor. At a certain 
degree of concentration, an anhydrous 
sulphate is precipitated, which is 
l * fished,” and deprived of all adhering 
water by slight calcination in the 
reverberatory furnace. The anhydrous 
sulphate is giound and sifted, and kept 
in closed vessels. This salt may be 
bought of manufacturers, but it is 
dillicult in ultramarine works to dis¬ 
pense with the apparatus for this treat¬ 
ment, because, during operations, there 
are produced washing liquors contain¬ 
ing sulphate of soda, which ought to be 
evaporated. The salt, thus prepared, 
always contains small proportions of 
sodium chloride and lime sulphate, 
which form no impediment to the manu¬ 
facture. 

The soda carbonate is also used in the 
anhydrous state, and can be bought as 


pure and dry as desired. A little soda 
sulphate in it presents no inconvenience. 
Tins soda carbonate is powdered like the 
sulphate, and kept in the same manner. 

Works which do not directly use 
sodium sulphide in solution should be 
provided with iron evaporating kettle-* 
heated by the waste heat of the fur¬ 
naces. The liquors are evaporated to 
dryness, and constantly stirred towards 
the end of the operation. The sodium 
sulphide is powdered, and kept like the 
sulphate and carbonate. The sulphur 
employed is iu relined rolls, ground and 
sifted. The necessary carbon may be 
derived from bituminous coal or wood 
charcoal. The impurities of the large 
pieces arc removed by sifting, and of 
the .-mall fragments by levigation; the 
floating charcoal is removed auddiieJ. 
The caking kinds of bituminous coni am 
preferred, provided their percentage of 
ash is small. The two kinds of coal are 
reduced to very fine powder by tritura¬ 
tion with balls in a revolving cylinder, 
or by grinding with water in granite 
mills. The settled powder is collected, 
drained, dried upon shelves, again 
ground, ami sifted. 

When the materials arc used dry, it 
is advantageous to weigh small quan¬ 
tities at a time, mix them, pass through 
sieves of medium fineness, stir again, 
sift anew, and so on, until the proper 
result is arrived at. 

The proportions of the raw materials 
vary, but care should be had—(l) That 
the soda, as sulphate or carbonate, be 
sulRcient to saturate half the silica in 
the clay; (*i) that the proportions of 
sulphur ami soda lie such as to produce 
a bisulphide or polysulphide of sodium; 
(ft) that in the mixture there remain 
enough sulphur and sodium to form 
a mono-sulphide of sodium, when all 
the green ultramarine resulting from 
the silica and alumina is extracted. 

German manufacturers compote their 
mixtures differently from the French. 
The latter employ only soda carbonate, 
while the former use only the sulphate, 
or a mixture of sulphate and carbonate. 
The results appear identical. In the 
case of the sulphate, more carbon and 
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sulphur are employed. With the car¬ 
bonate, no carbon is required, and & 
great deal of sulphur is needed. It 
appears that the German inode is the 
more economical. 

Gen tele gives the formula: employed 
in factra Jos, and which may be used for 
such mixtures:— 



1. 

2. 

3. 

China-clay, calculated } 
dry.f 

100 

100 

100 

Anhydrous sulphate )_ 
ot soda.f 

fi 3 to 100 

— 

■a 

Aidijdroun cjrlmnatob 
ot .. . J 

- 

10U 

a 

OuL .. •• . • 

IV 

12 

17 

Sulphur .. .. .. 


60 

13 


In course of manufacture, a lye of 
.‘■odium sulphide is produced, and a 
portion may be substituted for part of 
the sulphate or carbonate. It is intro¬ 
duced either evaporated and dry or in 
Eulution. In solutions, the proportion 
of sodium, and not that of sulphur, is 
alone considered; 1 U0 parts anhydrous 
soda carbonate may be replaced by BO of 
dry sodium sulphide; and 100 of dry 
Milphate, by 00 of dry sulphide. 

The principal operation is calcination. 
The mixture must be brought to the 
proper temperature without contact of 
air, and the heat maintained long enough 
to uniformly penetrate the whole mass. 
Irregular and defective calcination never 
gives advantageous results. Under the 
best conditions, vessels resembling the 
crucibles or beggars of porcelain works 
are heated in ovens built of fireclay, in 
the shape of small porcelain ovens. 
There is great waste of heat in these 
furnaces, and in many works it is partly 
utilized in evaporating the mother- 
liquors or wet mixtures. The calcining 
vessels are made of good fireclay, 
formed upon a potter's wheel,like flower- 
puts; if their shape is that of seggars, 
the diameter is 5 in., and the height 3 
in. The top edge should be level. Only 
a small number of flat covers are needed, 
because the bottom of one becomes the 
cover of that upon which it rests. When 
crucibles are employed, the cover is 


depressed so as fn receive the bottom of 
the next. This appears convenient, 
because though the crucibles be placed 
close to each other, enough free space is 
left between them to permit the heat to 
circulate. With scggnr-shnpeil vessels, 
it is necessaiy to isolate ouch column, 
and then there is danger that it will 
topple over. 

The calcining furnaces aie generally 
built one against the other, with a single 
partition wall. Fig. HJ gives an idea of 



the shape found to he best; a, fireplace ; 
h, grate ; c, ashpit with door d\ c, Hues 
going from the fireplace into the cal¬ 
cining chamber i; f, floor perforated 
with flues c, which may be rendered 
smaller by wedge bricks; g, brick walls. 
In front of this furnace is a large charg¬ 
ing d oorj % dosed with firebricks during 
calcination. The floor of the furnace is 
made level with firebiicks placed on 
top of the arch which covers the fire¬ 
place ; h is the arch closing the calcining 
chamber and provided with flues h, for 
the escape of the heated gases, which 
are collected in the general Hue I, and 
led under the evaporating kettles or 
directly to the chimney. In some 
factories, round porcelain ovens with 
3 fireplaces are used; but these take 
move room, and the fire is not so easily 
regulated. All works have a small 
experimental furnace containing 6 to 8 
crucibles. Here the mixtures are tiied 
before being prepared on a largo scale. 
This small furnace is especially useful 
for testing new clays. 
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The mixture to be calcined is put in 
with a small shovel, and strongly 
stamped with a wooden tool. The cal¬ 
cining chamber is filled nearly to the 
top with piles of these crucibles, and the 
apertures of the flues are left fice. The 
charging door is closed with firebricks 
without cementing the joints ; but the 
outside interstices are filled with plaster 
of sand and clay. The firing is then 
begun. The temperature is slowly raised 
to light-red or incipient white heat. 
When beginning, it is necessary to make 
a few trials in the experimental furnace. 
The degree of heat is seen through an 
opening 1^ in. diameter, left in the 
charging door, and closed with a movable 
clay plug. The time required for a heat 
varies from 7 to 10 hours. The less the 
excess of sodium sulphide in the mixture 
after calcination, the longer it requires 
to he heated. The calcination completed, 
the furnace is left to cool, with all the 
apertures closed; as soon as the tem¬ 
perature has become low enough, tlic 
crucibles are removed and a new charge 
is put in. In this manner, 3 charges 
per furnuco may be made in a week. 
The calcined mass in the crucibles has 
sunk, and is greyish- and often yellowish- 
green. The crucibles are immersed in 
fresh water or the washing liquors of 
green ultramarine, and the contents arc 
dissolved. The separated mass is. washed 
in tanks with several waters, and the 
last liquors, which are weak, are re¬ 
served for solutions or washings, instead 
of pure water. The ultramarine thus 
obtained is composed of porous frag¬ 
ments, large and small, which are ground 
wet in mills similar to those employed 
for porcelain compositions. The opera¬ 
tion is continued until very great com¬ 
minution is obtained. The ground 
powder is washed several times by 
decantation (i.e. stirring in water, sett¬ 
ling, and removing the liquor), collected 
on filters, and dried. When dry, it is 
again stamped, and passed through fine 
hair sieves. In this state, it may be 
sold as green ultramarine, or trans¬ 
formed into blue ultramarine. 

The cause of an inferior product must 
be sought in the wrong preparation of 


the mixture, and especially in too small 
an excess of sodium sulphide. Unequal 
colouring should he attributed to the 
mixture not being sufficiently homo¬ 
geneous. When the crucibles break, the 
portions of material adjoiuing the cracks 
are coloured blue by the action of the 
air; but this is no great inconvenience. 
Brown specks show that the heat has 
not been sufficient, and that all the 
carbon has not been burned. These 
defective portions should be washed and 
treated anew like clay. 

The conversion of green ultramarine 
into blue is effected by calcination with 
sulphur at a low temperature. The 
sulphur is transformed into sulphurous 
acid, and a portion of the sodium is 
oxidized and separated from the green 
ultramarine in the state of soda sulphate. 
The sulphur held by this green ultra¬ 
marine remains whole, but combined 
with only a small quantity of sodium. 
This calcination is done by different 
methods, called respectively French and 
German. 

The German mode uses small cast- 
iron cylinders, embedded in brickwork, 
above a fireplace. The hack of each 
cylinder is immovable, and provided 
with a hole fur resting in it one end of 
the shaft of a revolving stirrer. The 
wrought-irou front is movable, and has 
several holes: one for the other end of 
the stirring shaft, a small one below, 
and a larger one above, for the intro¬ 
duction of the sulphur. All these open¬ 
ings may be closed at will. There is 
another hole on top of the cylinder for 
the escape of the vapours of burning 
sulphur, and an iron pipe is fitted to it, 
in older to prevent escape of mute rial 
during rotation of the stirrer. The 
cylinder is charged by means of a small 
shovel passing through the upper open¬ 
ing, or by removing the front, and 
immediately replacing it when the sul¬ 
phur is in. At the same time, the shaft 
of the stirring apparatus is fixed in the 
two central holes, and a crank handle is 
attached to the projecting part in front. 
Each factory possesses several such 
cylinders, and their number depends 
upon the si?e of the works, Up to the 
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present, these cylinders have been made 
of cast-iron, although clay would seem 
to be as good, and more durable. The 
iije being lit, the cylinder is charged 
with 25 to 30 lb. of green ultramarine, 
and closed. The stirrer is moved mnv 
and then, in order to heat the ultra- 
marine uniformly. When the tempera- 
turn has been raised to the point at 
which a little sulphur, projected through 
the upper opening, becomes inflamed, 
the lire is moderated, so as not to 
increase the heat; 1 lb. sulphur is then 
charged in, the stirrer is revolved, 
and the upper opening is left open to 
admit the air nece»saiy for the com¬ 
bustion of the sulphur. Afterwards the 
stirrer is revolved more slowly, until 
the sulphur is burned out. A sample of 
the powder, taken out with a small iron 
spoon, appears of a bluish-green colour. 
More sulphur is added, stirred, and 
burned as long us the intensity of colour 
increases. When the maximum is 
reached, the powder is scraped iuto a 
sheet-iron box, which also receives the 
small quantities of material which fill 
during the operation. A new charge of 
green ultramarine is immediately put 
iuto the cylinder, 

Many makers adopt an immediate 
washing, grinding, drying, and sifting, 
before the ultramarine has become en¬ 
tirely blue. The colour is then more 
uniform, because there are no green 
specks inside or out. The blue calcined 
pigment is ready for the market when 
it has been washed, dried, and sifted. 
The intensity of the blue colour de¬ 
pends on that of the green, hut grind¬ 
ing generally diminishes it. Light 
blues are sometimes produced in tho 
course of manufacture, and these mixed 
with dark ones form the medium quality. 
But generally the light colours are 
produced by addition of white pig¬ 
ments. 

In the French method of calcination, 
“ muffles ” are used, i.e. furnaces into 
which the flame of the fireplace does 
not penetrate. The green ultramarine 
is evenly spread upon the bed, in layers 

in. thick. The door is closed, and 
the fire urged uiUil the sulphur pro¬ 


jected into the muffle becomes inflamed. 
A shovelful of sulphur is charged in, 
and stirred with au iron hook, the door 
being raised just enough to allow of the 
motion of the hook. After the combus¬ 
tion of this sulphur, and an examina¬ 
tion of a sample, a new quantity of 
sulphur is charged in, stirred, and so 
on, until the consecutive samples show 
no improvement in purity and intensity 
of colour, No greater heat is required 
than that necessary to ignite the 
sulphur as soon as put in. The trans¬ 
formation is more vapid with this mode 
than with the cylinders, because there 
is greater access of air, therefore more 
sulphurous acid produced, and less vola¬ 
tilization of sulphur. As soon as the 
ultramarine has acquired the desired 
colour, it is raked into a sheet-iron box 
under the door. The furnace is charged 
again, and the operation progresses as 
before. 

Washing ultramarine blue by dis¬ 
placement affords concentrated solutions 
of soda sulphate, which may be utilized 
after precipitating their iron by lime. 

Ultramarine increases in weight by 
combination with sulphur, and the 
increase, after washing the. product, 
may amount to several hundredths. Jf 
the washings have not been thorough, 
the ultramarine will form compact 
masses in the packing barrels. (Uentcle.) 

For laundry purposes, ultramarine is 
generally put up in balls. It is thor¬ 
oughly mixed with small quantities of 
an adhesive substance, Mich as gum- 
arabic, dextrine, or starch, worked into 
a thick dough, rolled flat, cut into 
square blocks, and rolled by hand into 
balls. This work is generally done by 
children. Ultramarine is a better 
bluing agent than either soluble blue 
or aniline. Prussian (soluble) blue 
particularly will impart to clothes a 
yellowish rusty tint after continued use. 
In using ultramarine for this purpose, 
it should be strained through a fine cloth, 
and not allowed to settle, lest U should 
spot. 

Furstennu states that by employing 
the following mixtures, blue ultramarine 
may be made in one operation, instead 
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of the green product which is ordinarily 
formed by the first calcination, and 
which requires a second calcination to 
give the blue tint:— 

China-clay. . 100 to 110 parts, 

Soda ... 90 „ 95 „ 

Sulphur . . 1LU ., 120 „ 

ft Osin ... 1U ., 15 „ 

Charcoal .... 10 „ 

The materials are finely powdered, 
thoroughly mixed in the mill, and 
heated in round lutecl pots to a low 
red heat for 13 to 20 hours. (DiwtjL 
Pal Jl.) 

Guimet has a process for making 
ultramarine of various colours. By the 
substitution of selenium for the sulphur 
in blue ultramarine, he obtains a brown 
and purple ; if tellurium be substituted, 
lie gets green and yellow. 

Browns.— Bistre .— This water-colour 
is prepared from wood-sout as follows: 
—The brightest and darkest soot, from 
the combustion of beech-wood, arc 
powdered and parsed through a silken 
sieve. The powder is stirred m hot 
water for *24 hours, and again in another 
water. The liquors are collected anil 
settled. The precipitate is mixed with 
gum-water, and evaporated in a stovo- 
room to the consistency of a solid ex¬ 
tract. 

IJinau. —Tmke Nat trass, of Nelson, 
New Zealand, has received a diploma of 
merit from the late International Exhi¬ 
bition at Vienna, for a new indigenous 
vegetable pigment prepared from the* 
hinau tree (Ehcocarpus hi nan). Com¬ 
petent judges pronounce the pigment to 
be as good as if uot better than sepia. It 
is manufactured at Qd. per oz,, whereas 
the same weight of sepia coats 11s. 

Sepia .—Sepia is furnished by the 
cuttle-fish (Sepia officinalis). The colour 
is extracted from a pocket filled with a 
brown liquor, which the fish emits to 
obscure the water when pursued. As 
suon as caught, this pocket is removed, 
dried in the sun, powdered, ground 
with a concentrated solution, of potash 
carbonate, and boiled for some time. 
The solution is filtered, saturated with 
an acid, and left to settle. The preci¬ 
pitate is washed, first by decantation, 


and afterwards upon a filter, and then 
dried. This pigment forms an impal¬ 
pable powder of a dark brown colour 
insoluble in water or alcohol, and very 
fine and durable. J 

Sienna is an earthy substance ex¬ 
ported from Tuscany, and owes itg 
colour to a hydrated oxide of iron. It 
is used raw or burnt. Raw sienna has 
a dark yellow exterior, and a light 
yellow interior; its powder is greenish 
yellow. Burnt sienna is either Ibrht or 
dark red when in lump?*, but its powder 
is dark red. 

Umber appears to be a hydrated 
silicate of iron and manganese, found 
native in brown lumps, adhedve to the 
tongue, staining the ilesli, and falling 
to powder in water. The impurities 
are removed by washing, and the floated 
article, after settling, forms a light 
brown powder, which is used r.iw or 
burnt. Powdered umber, or that which 
has been calcined too much, reddens gt 
blackens by the dehydration of the iron, 
or the superoxidization of the manga¬ 
nese. It is rarely employed alone, but 
mingles well with other colours and 
with slaked lime. 

Vandyke-brown is derived from iron, 
and is very durable. It is prepared by 
the calcination of yellow ochres. The 
resulting frit is sold in lumps, grains, 
or impalpable powder. A Vandyke- 
brown is also manufactured by calcining 
sulphate of iron several times. The 
proper colour is arrived at by practice. 
This latter brown, which is entirely au 
iron oxide, and of purer colour than the 
preceding, is more expensive. It is 
often adulterated with the brown frit, 
a fraud detected by concentrated hot 
acids, which easily dissolve the pure 
oxide of iron, and with difficulty the 
ochre-brown. By mixing Yaudyke- 
brown with red ochre and manganese 
binoxide, very durable browns are ob¬ 
tained, which do not require driers 
when used hot. Other durable browns 
may be prepared by mixing this pig¬ 
ment with lamp- or ivory-blaek. 

Greens. — Baryta-green .—Mix 2 parts 
caustic soda and I of potash chlorate; 
gradually add 2 very finely-powdered 
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manganese; heat gradually up to dull 
redness, allow to cool, powder, ami 
exhaust with water; filter, cool, and 
add a solution of baryta nitrate to the 
dltiate. A violet-coloured baryta pre¬ 
cipitate foims; this is caiefully washed, 
dried, and treated with £ to 1 pait caustic 
baryta, hydrated, and gradually heated 
up*to redness, with constant stirring. 
The cooled mass is powdered, and finally 
washed to remove excess of baryta. 

Brighton-green .—Separately dissolve 
7 lb, copper sulphate and o lb. sugar of 
lead, each in 5 pints water; mix the 
solution, stir in 24 lb. whiting, and 
when the mass is dry, grind to powder. 

Brunswick - green. —(a) Pour 3 parts 
saturated solution sal-ammoniac over 
ii of copper-filings, contained m a vessel 
capable of being closed, and keep the 
mixture in a warm place fur some 
weeks, when the newly-formed pigmeut 
is separated from the inoxidized copper 
by washing on a sieve; it is then 
washed with water, and slowly dried 
in the shade. ( h ) A solution of crude 
carbonate of ammonia is added to a 
mixed solution of alum and blue vitriol 
as long as it affects it; in a short time, 
the precipitate is collected, washed, and 
dried, (o) Lighter shades are produced 
by the addition of baryta sulphate or 
alum. 

Chrome-or Guignct's-grcen .—(1) Fuse 
together 3 parts boracic acid and 1 
potash bichromate at a dull-red heat on 
the health of a flame-furnace. This 
forms a borate of chromium and potash, 
with evolution of oxygen. The mass is 
repeatedly washed with boiling water, 
which causes decomposition and con¬ 
sequent separation of hydrated chromium 
oxide and a soluble potash borate. The 
oxide is washed and ground very fine. 

(2) In boiling a solution of a chro¬ 
mium salt slightly acidified, to which has 
been added au alkaline phosphate and 
sodium acetate, the whole of the chro¬ 
mium is precipitated ns phosphate. This 
method succeeds with the green and 
violet salts, chlorides, sulphates, and 
acetates, but not with oxalates. It is 
also suitable for alkaline chromates, but 
ia this case the action of the phos¬ 


phoric acid must be combined with that 
of sodium thiosulphate (hyposulphite), 
which acts as a reducing agent. The 
solution of chromate, to which is added 
a suilieient quantity of phosphoric add 
or a phosphate, then of acetate, and 
lastly of hypophosphite, and which has 
been slightly acidified, is boiled for about 
an hour; it deposits all the chromium 
as phosphate, with a little sulphur de¬ 
rived from the hyposulphite. The phos¬ 
phate precipitated is a green hydrate. 
It may be washed with boiling water, 
or, preferably, with hut solutions, first 
of ammonium acetate followed by am¬ 
monium nitrate. On calcination it turns 
grey, and contains chromic oxide in the 
proportion of 51*86 per cent. Alumina 
can be readily separated from chromium 
by converting the latter into an alkaline 
chromate, acidifying the solution slightly 
with acetic acid, and adding excess of 
sodium phosphate. The mixture is boiled 
and filtered, to separate the alumi¬ 
nium phosphate. When this is done, 
it is easy to determine the chimnium 
by pouring into the liquid hyposulphite, 
and, if needful, a further quantity of 
alkaline phosphate, and boiling. The 
pmipitatc of chimnium phosphate is 
then washed, ignited, and weighed. It 
yields an insoluble green colouring 
matter, which retains when dry a very 
fine shade, and may be used in painting 
in place of the dangerous compounds of 
arsenic and copper. This colour, which 
is perfectly inoffensive, may also be used 
in dyeing, as the insoluble green phos¬ 
phate mny be produced in the fibre. 
(Carnot.) 

Cobalt-green is obtained by calcina¬ 
tion of a mixture of oxides of zinc and 
cobalt. Tlie first step is to prepare 
cobalt protoxide free from foreign 
metals. It is dissolved in 3 parts hydro¬ 
chloric acid, and the solution is evapo¬ 
rated to dryness. The residue is dis¬ 
solved again in G parts water, and a 
stream of sulphuretted hydrogen is 
passed through the liquor ns long as 
precipitation takes place. The clear 
liquor, decanted from the sulphides of 
the foreign mefcab, is again evaporated 
to dryness, and the residue is dissolved 
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in enough water to make 10 parts. 
This liquor is precipitated with soda 
carbonate, and if, after washing, the 
still wet precipitate of carbonate of 
protoxide of cobalt be mixed with zinc 
white, there is produced a reddish- 
violet magma, which, dried and cal¬ 
cined, constitutes a green mass, the 
colour of which is more intense in pro¬ 
portion. as the cobalt solution has been 
greater. 

Douglas'-green .—Barium chromate is 
precipitated by adding to a solution of 
barium chloride a sufficiency of a soluble 
chromate to effect complete separation ; 
to the lemon-yellow chromate is added 
20 per cent, of strong sulphuric acid, 
which produces a deep red by the libera¬ 
tion of chromic acid; the ma*s is then 
ground, and heated to redness, wheu it 
becomes green. 

Dmeru Id-green .—Form a paste with 
1 part verdigris in sufficient boiling 
water, pass it through a sieve to remove 
lumps, and gradually add it to a boiling 
solution of 1 part arsemous add in 10 
water, the mixture being constantly 
stirred until the precipitate becomes a 
heavy granular powder, “when it is 
filtered through calico, and dried. 

Manganese - green. — Intimately mix 
3 to d parts caustic baryta moistened 
with water, 2 baryta nitrate, and 2 
manganese oxide; place in a crucible 
heated to dull redness, fuse, pour out, 
pulverize, digest in boiling water, wash 
m cold water, and dry in an atmosphere 
free from carbonic acid. 

Mitis-qreen is an arseniatc of copper, 
prepared by dissolving 20 parts potas¬ 
sium arseniate in 100 hot water, and 
mixing this solution with another of 20 
parts copper sulphate. During the 
whole operation the mixture is stirred. 
A pulverulent precipitate of light-green 
or grass-green colour is formed, and is 
washed and dried. By varying the pro¬ 
portions, several tones and hues are 
produced; in the commercial article, 
these are generally due to Introduction 
of foreign substances. The potassium 
arseniate is prepared by boiling arseni¬ 
cs acid in concentrated nitric acid, 
filtering, saturating with potassium 


carbonate, and crystallizing the ar¬ 
seniate. 

Mountain-green.—(a) Native green 
carbonate or copper bicarbonate i 3 
ground to powder, either with or with¬ 
out addition of a little orpunent or 
chrome-yellow. ( 6 ) Add a solution of 
carbonate of soda or potash to a hot 
mixed solution of alum and copper 
sulphate. 

Prussian-green. —A mixture of Prus¬ 
sian blue and gamboge. 

Sap-green. —(u) The juice of buck- 
thorn berries is extracted by allowing 
them to ferment in wooden tubs fur 
7 or 8 days, and pressing and strain¬ 
ing ; a little alum is added to the juice, 
which is evaporated down to a suitable 
consistence, and run into bladders to dry 
and harden. ( 6 ) Buckthorn berries, not 
entirely ripe, are boiled with a little 
water in a clean copper kettle, and upon 
a moderate charcoal fire. The mass is 
continually stirred, until it has become 
a kind of magma, which is pressed 
through cloths. The residue is washed 
and pressed again. The liquors are left 
to settle, and filtered through flannel 
bags, before being evaporated to the 
consistency of a thick extract upon a 
gentle fire. The thickened juice is 
weighed without pouring it out from 
the kettle (the weight of which is 
known) ; to every lb. of liquor is added 

7 dr. alum dissolved in water, and the 
mixture is thoroughly stirred all the 
while. The evaporation is completed 
upon a water or steam bath, and con¬ 
tinued as long as practicable without 
altering the colour. The product is 
poured into calf-bladders, and diied in 
the air. (Hager.) 

Scheelc's-green. —Dissolve 1 part pow¬ 
dered white arsenic and 2 commercial 
potash in 35 boiling water; filter, and 
add the solution gradually, while still 
warm, to a filtered solution of 2 copper 
sulphate as long as ii precipitate fulls; 
wash with warm water, and dry. 

Schwainfurtk - green. — (a) Dissolve 

8 lb. ingenious acid in the least possible 
quantity of boiling water, and add it to 

9 to 10 lb. verdigris in water at 120° F, 
(48J° C.), passed through a sieve ; sot 
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aside the mixed ingredients till the 
mutual reaction produces the desired 
shade. ( [b ) Dissolve 50 lb. copper sul¬ 
phate and 10 lb. lime in 20 gal. good 
vinegar, anil .add a boiling-hot solution 
of 50 lh. white arsenic as quickly as 
possible; stir several times, allow to 
subside, collect on filter, dry, and 
powder. The supernatant liquid is em¬ 
ployed to dissolve the arsenic for the 
next lot. 

Titanium - green. — Its preparation 
from washed rutile or iserinc is effected 
bv the following processThe clean 
ore is melted with 12 times its weight 
of acid potash sulphate in a Hessian 
crucible. After cooling, the melted mass 
h powdered, and digested until dis¬ 
solved in hydrochloric acid diluted with 
50 per cent, of water maintained at 
122° F. (50° C.) The hot solution is 
filtered from the insoluble residue, and 
the filtrate is evaporated until a drop 
of the liquor, put upon a piece of glass 
or porcelain, becomes of the consistency 
of a magma. The whole is allowed to 
coni off in the porcelain dish, and the 
magma, composed of neailv pure titanic 
mid, h thrown upon a filter. The 
drainings are again evaporated, and 
furnish a new portion of titanic acid. 
When the magma has been sufficiently 
drained, it is mixed with a large volume 
of water holding a little ammouin, in 
order to prevent formation of a basic iron 
salt. This liquor is kept boiling for a 
long time, ami the precipitated titanic 
acid, after filtration, and washings, is 
nearly white. After several similar 
treatments with potash bisulphale, it 
may he obtained entirely free from iron. 
As iseiine contains generally some lime 
carbonate, it is advisable to digest with | 
dilute hydrochloric acid before treating 
with the acid potash sulphate. A con¬ 
centrated solution of sal-ammoniac is 
poured upon the magma, and, after a 
thorough mixing, filtered. The titanic 
acid remaining upon the filter is digested 
in dilute hydrochloric acid, and kept at 
122° to 140° F. (50° to 60° C.) until 
the solution is complete. The acid liquor, 
after addition of potassium ferrncyanide, 
is rapidly brought to a boil, anil forms 


a precipitate of titanium-green, which 
is washed with water holding a little 
hydrochloric acid. The solution of 
titanic acid must be very acid, because 
if pure water be employed, and the ferro- 
cyanide poured upon the magma, the 
precipitate will be a yellowish-brown, 
becoming green by ebullition in dilute 
hydrochloric acid. The green precipitate 
becomes white with ammonia. The 
liquor, filtered from the green precipi¬ 
tate, still contains a certain quantity of 
titanic acid, which ammonia will sepa¬ 
rate in the shape of a white flocculcnt 
precipitate. The dry titanium-green, 
obtained either from rutile or iscrine, is 
a dark-green powder. It is decomposed 
at 212° F. (400° C.). Its desiccation 
should therefore be carefully conducted. 
By this method, any titaniferous iron ore 
will produce a green as handsome as 
that prepared from rutile. Moreover, 
the liquor holding the double sulphate 
of iron and puta-di will give a Prussian- 
blue by addition of potassium lerru- 
cyanide. (Ililhiult.) 

Verdigris is a basic hydrated copper 
acetate, composed of variable proportions 
of bibnsic and tnbasic copper acetates. 
It is manufactured in France by oxidiz¬ 
ing very thin pieces of old sheet copper, 
heated to 170° F. (S0° O.), with a solu¬ 
tion of copper acetate, and then im¬ 
mersing them in the skins of pressed 
grapes, which arc in a state of acetic 
fermentation. After a time, the copper 
plates are removed from the skins, 
dried in the air, dipped into water, and 
again laid in layers of grape-skins. 
When tliis has been repeated 5 to 7 
times, the verdigiis is scraped off, 
kneaded in wooden troughs, ami packed 
in leather bags. Its desiccation is com¬ 
pleted in the air. It is also prepared by 
covering copper plates with vinegar 
It is a pure green or bluish-green, ac¬ 
cording to the proporiion of s esq ui basic 
acetate it contains. It is highly poison¬ 
ous, and nut durable. 

Zinc-green .—Zinc oxide, 5 lb. j cobalt 
sulphate, 1 lb. Mix with sufficient 
water to form a paste, and heat to red¬ 
ness ; a deep green pigment results. 
With 10 nurts zinc oxide, and 1 part 
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cobalt sulphate, a grass-green powder 
is obtained; and with 20 parts zinc 
oxule a light grass-green pigment m 
produced, capable of being used instead 
of arsenic-green. This green is per¬ 
manent in contact with lime (as in 
mortar, &c.), and has thus an advantage 
over green made from mixtures of 
chrome - yellow and Prussian blue. 
(Eisner.) 

Beds. — 'Brazil-woodLake .—(/*) Diges t 
1 lb. ground Brazil-wood in 4 gal. water 
for 24 hours, boil 4 hour, and add 

lb. alum dissolved in a little water; 
mix, decant, strain ; add £ lb. tin solu¬ 
tion, again mix well and filter; to the 
clear liquid cautiously add a solution of 
soda carbonate while a prucipitate forms, 
avoiding excess; collect, wash, and dry. 
The shade will vary according as the 
precipitate is collected, (b) Add washed 
and recently-precipitated alumina to a 
strong filtered decoction of Brazil-wood. 

Carminated Labe, —(a) The cochiueal 
residue left ia making carmine is boiled 
with repeated portions of water till ex¬ 
hausted ; the liquor is mixed with that 
decanted oil' the carmine, and at once 
filtered ; some reccntly-prccipUatcd alu¬ 
mina is added, and the whole is gently 
heated and well agitated for a short 
tune; as soon as the alumina has 
absorbed enough colour, the mixture is 
allosved to settle, the clear portion is 
decanted, aud the lake is collected on 
a filter, washed, and dried. The de¬ 
canted liquor, if still coloured, is treated 
with fresh alumina till exhausted, and 
thus a lake of second quality is ob¬ 
tained. (6) To the coloured liquor ob¬ 
tained from the carmine and cochineal 
as just stated, a solution of alum is 
added, the filtered liquor is precipitated 
with a solution of potash carbonate, 
and the lake is collected and treated as 
before. The colour is brightened by 
addition of tin solution. 

Carmine .—Boil 1 lb. cochineal and 
4 dr. potash carbonate in 74 gal. water 
for \ hour. Itemove from the fire, 
stir in 8 dr. powdered alum, and 
allow to settle for 20 to 30 minutes. 
Pour the liquid into another vessel, and 
mix in a strained solution of 4 dr, ism- 


ghs-, in 1 pint water; when a skin has 
formed upon the surface, remove from 
the fire, stir rapidly, and allow to set¬ 
tle for £ hour, when the deposited car¬ 
mine is carefully collected, drained 
aud dried. 1 

Cassius-purple, —This is the precipi¬ 
tate which takes place when solutions 
of gold and tin chloride are mixed under 
proper conditions. The preparation of 
the purple of a constant composition is 
effected by the following process;-^ 
Gold bichloride is prepared by dissolving 
20 gr. gold in 100 of aqua regia, made 
with 4 hydrochloric acid and i of nitric 
acid. The solution is evaporated to 
dryness in a water-lmth, in order to 
expel the excess of acid, and the re¬ 
maining gold chloride is dissolved 
in 75 gr. water. Pure granulated 
tin is then introduced into the fil¬ 
tered liquor, which after some time 
becomes brown and turhid. After 
standing several days, all the gold k in 
the state of stannate of pvotoxide, which 
is separated fiom the remainder of the 
metallic tin. The product k collected 
upon a paper filter, carefully vashed, 
and dried at a gentle heat. 

Cvfoilt-pink is a mixture of the oxide 
of this metal with magnesia. It is 
durable, and move or less pink accord¬ 
ing to the proportion of cobalt. It is 
an expensive pigment, used only fin- 
fine painting. Its preparation consists 
in making a paste of carbonate of mag¬ 
nesia with a concentrated solution of 
cobalt nitrate. The paste is dried in a 
stove, and then calcined in a porcelain 
crucible. 

Cochineal - lake. — (a) Digest 1 oz. 
coarsely-powdered cochineal in 2£ oz. 
each water and rectified alcohol for a 
week: filter, and precipitate by adding 
a few drops of tin solution every 2 
hours, till the whole of the colouring 
matter is thrown down; wash the pre¬ 
cipitate in distilled water, and dry. 
(/;) Digest powdered cochineal in am¬ 
monia water for a week ; dilute with a 
little water, and add the liquid to a 
solution of alum as long as any pre¬ 
cipitate (lake) falls, (o) Boil 1 lb. 
coarsely-powdered cochineal in 2 gal. 
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Tirater for 1 hour; decant, strain, add 
solution of 1 lh. cream of tartar, and pre¬ 
cipitate with solution of alum. By 
adding the alum first and precipitating 
the lake with the tartar, the colour is 
slightly changed. 

Coicothur is a red iron sesquioxide, 
whhh forms a very durable and bright 
colour, and is obtained by the 'calcina¬ 
tion of green iron sulphate (copperas) 
upon iron plates until it has lost its 
combined water and become white. It 
is pulverized, placed in stoneware pots, 
and submitted to red heat. During the 
operation, sulphurous and sulphuric 
acids distil over, and the residue of the 
retort is a hard mass, which is coarsely 
powdered, washed, dried, finely ground, 
and lifted. The liner qualities are ob¬ 
tained by levigation (Hunting). The 
latter, after drying, are sometimes cal- 
cinvd anew, in order to increase then- 
brightness. Culeothut is also produced 
m the wet way by inixiug u solution of 
iron sulphate with another of sodic car¬ 
bonate or bicarbonate. There forms a 
soluble soda sulphate and a precipitate 
of carbonate of protoxide of iion, which 
is soon transformed into hydrated iron 
sciquioxide. This U washed, dried, ami 
calcined at a red heat in clay ciuciblos. 
When precipitation is effected in hot 
liquors, the coloofchar is finer, more 
velvety, anti deeper in colour. It may 
be mixed with other iron colours, or 
calcined with lampblack, for producing 
variuus tunes. 

Indian lied. —(a) Iron sulphate is 
calcined until the water of crystalliza¬ 
tion is expelled, then roasted by a fierce 
fire until acid vapours cease to arise, 
cooled, washed with water till the 
latter has no acid reaction, and dried. 
(6) Calcine 11 parts common salt with 
25 parts green iron sulphate; well 
wash with water, dry, and powder, 
(c) The finest Indian red, or “ crocus, 0 
usually undergoes a second calcination 
at a higher temperature. 

Madder-lake .—{«) Tie 2 oz. madder 
in a cloth, beat it well in 1 pint water 
in a -stone mortar, and repeat the pro¬ 
cess with about 5 pints fresh water till 
it ceases to yield colour; boil the mixed 


liquor in au earthen vessel, pour into 
a large basin, and add 1 oz. alum dis¬ 
solved in 1 pint boiling water ; stir well, 
and gradually pour in 1^ oz. strong solu¬ 
tion of potash carbonate; let stand 
until cold, pour off the yellow liquor 
from the top, drain, agitate the residue 
repeatedly m 1 qt. boiling water, decant, 
drain, and dry. (7/) Add a little solu¬ 
tion of lead acetate to a decoction of 
madder, to throw down the brown 
colouring matter; filter, add solution 
of tin or alum, precipitate with solution 
of soda or potash carbonate, and proceed 
as before, (c) Macerate 2 lb. ground 
madder in 1 gal. water for 10 minutes; 
strain and press quite dry; repeat a 
second and third time, and add to the 
mixed liquors 4 lb. alum dissolved in 
3 qt. water ; heat in water-bath for 
3 to 4 hour*, adding water as it evapo¬ 
rates; filter first through flannel, and 
when cold enough through paper; add 
solution of soda carbonate ns long as 
precipitate falls; wash the latter till 
the water comes oil colourless, and dry. 

lied-chalk or Ilcddle. —An earthy led 
haunatitc, found in all countries and 
most gcolugicftl formations. 

l.'cd-leud. —Tins is jnepared on the 
large scale by the oxidization of metallic 
lead in a reverberatory furnace with 
two fire-hearths covered by an arched 
roof, situated at the extreme end, sepa¬ 
rated from the middle hearth, in which 
the lead lies, by fire-bridges, and fed 
with coke. The lead, about 10 per cent, 
being hard, is worked about by an iron 
tool ns soon as melted, the “massicot ” 
or protoxide formed bring constantly- 
pushed to the side. The temperature 
must be kept at low redness, or the 
oxide will melt. The treatment is sus¬ 
tained for 24 hours; the massicot is 
then removed, ground, levigated, and 
again exposed in the furnace to the 
same heat for 48 hours, or till it exhibits 
a bright-red colour on cooling. The 
furnace is then closed and allowed to 
cool as slowly as it will. The product 
is “minium,” or “red-lead.” Merrier 
finds that it is not desirable to manu¬ 
facture red-lead in trays in the same 
furnace that serves for the production 
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of the original massicot, owing to the 
fluctuation of the temperatures ; the 
best degree of heat is that approaching, 
hut not quite reaching, a dull red, and 
a special furnace has been constructed for 
the maintenance of the temperature for 
a long time, on the manufacturing scale. 
The red-lead produced is brighter in tint 
the greater the increase in weight of the 
massicot used, the maximum increase 
being about 2 per cent. 

Vermilion. —(u) Melt 1 part sulphur, 
and gradually add 5 to 6 parts mercury, 
continuing the heat till the mixture 
swells up •, then cover the vessel, remove 
it from the fire, and when the contents 
are cold, reduce to powder, and sublime 
in a closed vessel so placed in a furnace 
that the fiames reach about half the 
height. Gradually increase the heat 
till the lower pait of the subliming 
vessel becomes red hot; break the cold 
sublimate, grind in water to line pow¬ 
der, sift, and dry. It is a black sulphide 
of mercury. This, reduced to powder 
and sublimed, gives a filamentous mass 
of violet hue, appearing scarlet on tri¬ 
turation. (6) Giind together dUO paits 
mercury and 114 flowers of sulphur for 
some hours, and gradually add 75 caustic 
potash dissolved in 450 water; con¬ 
tinue the grinding for sonic time longer, 
and gently heat the mixture in an iron 
vessel, first stirring constantly, after¬ 
wards at intervals, keeping the tempera¬ 
ture as nearly as possible at 115° F. 
(46° C.) T and renewing the water as 
evaporated. When reddening commences, 
increased care is needed, and when the 
colour is nearly fine, the heat must be 
maintained at a lower degree till a rich 
colour is produced. Every precaution 
must be taken against inhaling the 
vapours, (c) To a mixture of 4 parts 
soda hyposulphite and 4 zinc sulphate 
in dilute solution, add drop by diop a 
solution containing 1 part corrosive 
sublimate. Heat the whole gently for 
<50 hours at 112° to 130° F. (45° to 
55° C.) 

Whites. —Alum - white. —Dry mix 
2 lb. powdered alum, 1 lb. honey; 
powder, calcine to whiteness in a shal¬ 
low dish, cuol, wash, and dry 


Baryta-white.—(a) Natural barvta 
sulphate, barytes, or heavy spar, is em¬ 
ployed in the manufacture of a hand¬ 
some innocuous white colour, fast, and 
resisting most reagents, but with little 
body or covering power. This white, 
fixed with glue size, is largely employed* 
in the manufacture of paper-hangings 
and for adulterating white lead and zinc 
■white. In preparing it, the whitest 
lumps are picked out, coarsely broken, 
and heated m reverberatory furnaces to 
disintegrate the substance/and produce 
a finer degree of pulverization. The 
grinding is done dry, and the resulting 
line powder is thrown into tanks of 
water, stirred, and let stand a little 
while, when the heavier and coarser 
particles fall to the bottom. The milkv- 
looking supernatant water is decanted 
into settling basins, where the lighter 
suspended material deposits; after 
another decantation of the clear liquor, 
the pasty white is collected, and dried 
in the air or a stove-room. 

(Jj) Artificial baryta sulphate, found 
iu the market under the name of b!anc 
fixe (fast white), is much better than 
native sulphate. According to Kuld- 
mann, the cost of the adds constitutes 
the main expense of manufacture. In¬ 
putting natural baryta carbonate (withe- 
rite) in contact with the vapours escap¬ 
ing from salt-decomposing furnaces or 
from lead chambers, he succeeded in 
saving a large proportion of the un- 
condcnsed vapours. In his works, the 
baryta, dissolved by the condensed acids, 
is converted into the artificial sulphate 
by an addition of sulphuric acid. The 
recovered nitric and hydrochloric acids 
return to take part in a new operation, 
and increase the yield. In another 
process of Ku him nun's, a mixture of 
natural baryta sulphate, manganese 
chloride, and coal, is transformed at a 
high temperature into insoluble manga¬ 
nese sulphide and barium chloride, 
which is easily separated by washing. 
Tim reaction is represented by the 
formula— 

BaO, SO.j + MnCl + 40 = Bad + 

< MnS + 4C0 

The coal intervents as a deoxidizing 
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agent, and is converted into carbonic 

o. ude. He is thus able to transform 
native baryta sulphate into barium 
chloride without a loss of more than 3 
to 4 per cent, of baryta sulphate. The 
transformation is effected in large re- 
veiberatory iuroace*, similar to those 
employed for decomposing salt in soda- 
works' with a hearth divided into two 
conipartmcurs hy a low wall. IVlieu 
tlie.-c furnaces have been heated, the 
portion nwit remote from the iireplace 
is charged with a finely-pulverized 
mixture of native baryta sulphate and 
bituminous coal; anil above it is poured 
the liquid residue from the manufacture 
of chlorine, the free acid of which has 
been previously saturated with chalk or 
native baryta carbonate. The mixture 
j> well stirred, and thickened by heat. 
When it has become a thick paste, it is 

p. is-cd over the partition wail, with 
proper iron tools, into the compartment 
near the fire. There the mass swells, 
an l soon disengages >mall jets of car¬ 
bonic oxide. After an hour’s calcina¬ 
tion at red heat, the semi-Hnid paste, 
which has little more consistency than 
that of crude soda, is removed from the 
furnace, and, when cold, forms a black 
mass of barium chlmide, with manga- 
m-e nnd iron sulphides, and a small 
proportion of baryta hyposulphite. 
After several days’ exposure to the air, 
the- mass becomes disintegi ateil, and the 
hyposulphite passes to the state of 
sulphate. The substances are then 
lixiviated with hot water in an apparatus 
disposed like that for crude soda. The 
liquors are a clear solution of nearly 
pure barium chloride. Should there be 
slight excess of barium sulphide, causing 
a yellow* colour, there is poured in, 
until complete decoloration, a solution 
of manganese chloride (residue of the 
manufacture of chlorine) which has been 
deprived of iron by digestion with 
powdered baryta carbonate. Conversely, 
any excess of manganese chloride is 
separated with barium sulphide. The 
solution of barium chloride, obtained 
from the law product, marks 24° or 
25° 15. When purified in the manner j 
indicated, chamber acjd (sulphuric), | 


I diluted with water to 30° B., is poured 
i in as long as a piecipitate forms. The 
whole is well stirred and let stand. 
The baryta sulphate is rapidly de¬ 
posited, and the syphoned liquors con¬ 
stitute a hydrochloric acid marking 0° 
15. The artificial sulphate thus obtained 
is washed, to remove the last trace of 
free acid, drained to the consistency of 
a firm paste in cloth filter-’, and the 
filters aie pressed, or subjected to 
centrifugal action. When the pa-do 
has become thick enough, it is packed in 
barrels, and contain* 30 to 32 per cent, 
of water. It may be dried ami moulded 
like white lead, but in the majority of 
cases it is more advantageous to use it 
in the pasty state, because, once third, 
it does not require the same degree of 
comminution. 

Chinese White. — Mix fuirdy-ginund 
zinc-white into a cream with mucilage 
of gum tragacunth, grinding with a glass 
m tiller. 

Lead Sulphate .—Precipitate the pig¬ 
ment by adding diluted sulphuric acid 
to an acetic or nitric mid solution of 
litharge ; wash, and dry. 

White- end .—There are several pro¬ 
cesses for making this pigment. 

(»<) American process. — This is n 
modification of the Dutch method. The 
purest metallic load is used. Originally 
it was subjected to the chemical opera¬ 
tion in the form of loose rolls of sheet- 
lead. The American method is to cast 
the lead into circular gratings, looking 
very much like shoe-buckles. In what¬ 
ever shape, the lead is put into earthen 
jars, with a little vinegar at the bottom, 
the lead being supported by earthen 
ledges from coming into contact with 
the vinegar. Sometimes the pots have 
openings in the sides to permit a free 
circulation of the vapours set free in 
the process. An immense collection of 
the jars, tens of thousands in number, 
is then packed in alternate layers with 
layers of some ferment ing material which 
will give out carbonic acid gas. Origin¬ 
ally stable manure was employed; now 
tan hark is preferred. The layers of 
jnis and hark are carried up sometimes 
20 ft. high, the bark being kept out of 
2 E 
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the jars by sheets of lead and boards. 
The fermentation sets free much car¬ 
bonic acid. Basic acetate is first formed 
on the surface of the lead in the pots, 
■which i-s decomposed by the carbonic 
acid gas, forming carbonate and fiee 
acetic acid. The latter acts again on 
the lead. Very little vinegar is re¬ 
quired ; and the process goes on con¬ 
tinuously, assisted by the heat of the 
fermentation, until, at the end of 10 
or 12 weeks, fermentation stops. The 
process is then at an end. The stack is 
taken to pieces, and the lend is found in 
its original form, though increased m 
bulk and weight, and converted into a 
very white and soft carbonate. If the 
conversion has not been thoroughly 
done, a core of metallic or blue lead will 
be found in the interior of some of the 
piece 1 *. The pieces of lead are thrown 
into large tanks filled with water, in 
which they rest upon copper shelves 
full of holes. They are beaten to 
separate and pulverize the carbonate, 
the water preventing the fine du.ifc 
from poisoning the air and injuring 
the woikmen. Grinding and washing 
in water then follow, until the car¬ 
bonate is reduced to an impalpable 
powder. It is then dried m steam 
pans or upon tile tables, and put up 
for the market. The carbonate ob¬ 
tained in this way is superior; but a 
fair article is made by boiling sol li¬ 
tmus of nitrate or acetate with litharge, 
and precipitating the solution with 
carbonic acid. White lead is not alone 
employed as the best white paint; but 
it constitutes the body of almost all 
other paints, it being coloured by inter¬ 
mixture with other pigments. 

An\ct\) 

(/>) Dutch process.—The Dutch pro¬ 
cess comprises the following opera¬ 
tions:—(1) Fusion and casting the lead 
in sheets or grates (buckle*). (2) Al¬ 
ternate layers made of lead and stable 
manure, or spent tan. The lead is put 
into pots holding weak acetic acid, and 
remains in the beds 35 to 40 days when 
stable manure is employed, and 70 to 
90 when spent tan is used. (3) Suc¬ 
cessive uncovering of the layers of lead, 


most of which has become caibonat**. 
Separation of the white-lead from the 
non-corrnded metal. First grinding and 
separation of the blue lead. ( 4 ) Grind¬ 
ing the white-lead with water umhr 
stones. (5) Moulding and drying the 
floated white-lead. ((>) Grinding and 
sifting the dry white-lead, and packuw 
in barrels that which is to be sold pon¬ 
dered. (7) The white-lead which j 6 to 
be made into paste with oil is not sifted 
but mixed with 7 to 10 per cent, of its 
weight of oil, in a closed stirrer, an-1 
passed between cast-iron rollers. When 
the paste has become tine and homo¬ 
geneous, it i* received in a tank filled 
with water, from which it is taken and 
packed for sale. 

(1) Fusion is effected in cast-iron 
kettles, and no dangerous fumes are 
emitted except from old lead or the 
residues of previous operations, still 
covered with carbonate. The kettle is 
placed under a hood receiving its draft 
from the chimney of the furnace. The 
top edge of the furnace is connected 
with the hood by a metallic cylinder, 
having doors which open for charging 
the lead, or for casting the fused metal. 
These precautions seem sufficient. 

(2) The buckles or thin sheet* of lead, 
rolled into spirals, are put into earthen¬ 
ware pots, and there supported upon 2 
or 3 projections, the vinegar being at 
the bottom of the pot. 

(3) In separating the white-lead from 
the non-corroded metal, the workman 
picks up by hand the large and slightly 
adhering scales of white-lead, and sepa¬ 
rates the remainder by twisting and 
bending the non-corroded lead. This 
is generally done in the bed itself, or in 
a special room, where the corroded metal 
is carried as it comes from the pot«. 
The buckles or sheets, with some still 
adherent white-lead, are put one by 
one upon an endless cloth, which Car¬ 
rie* them to an inclined hopper, from 
which they pass between two pairs of 
grooved rollers, and thence through an 
inclined cylindrical sieve. What passes 
through the holes of the sieve is re¬ 
ceived into a hopper, which delivers it 
into a trough on wheels?. The metallic 
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3?ad f.ills from the lower opening of the 
sieve into another trough. The whole 
ui the machinery i-» enclosed in tight 
wooden partitions, the only lroe opening 
of which is that lor the passage of 
the endless cloth. The trough, filled 
with u hitc-Ien-l, is removed when the 
duet has i-nh-'ided. and its can tents are 
nuv'd With the fictile* picked up hy 
hand. 

The next dry grinding is effected 
in an edge-runner mill. The ground 
Kul i» shovelled into a cylindrical me¬ 
tallic sieve with fine holes, and enclosed 
iu a wooden hoy. The powdered white- 
lead is collected at the bottom of the 
box, and the small flattened particles of 
metallic lead fall from the lower end of 
the sieve into a special receiver. The 
sifted white-lead is mixed with water, 
and thoioughly ground under mill- 

atones. 

Danger ceases to exist when the sepa¬ 
ration of thu scales, their grinding and 
sifting, are efieoted under water, or sub¬ 
jected tu sprays of water immediately 
after leaving the grinding nppaiatus. 

(4-) The white-lead is mixed with 
water, to form a soft paste, which passes 
through several horizontal mill-stones 
before it is thoroughly comminuted. 

(oj The sott pn-to is poured into 
conical earthenware pots, which aie 
diu»d in a stove-room. The greater 
part of the water is expelled, and the 
Mucks becoming contracted, are easily 
lenimed from the pots. Their thorough 
drying is finished in another or the 
Mine stove-room. The side*) of the 
pi ts are coated w ith white-lead, which 
i> ‘•craped oil* with an iron tool, or by 
washing in water. 

Some white-lead is sold, after drying, 
in the shape of conical blocks, wrapped 
iu paper, and put into barrels without 
breaking them, Some ia nut put into 
pots but the soft paste is" pouied upon 
a cloth, which is then folded so as to 
ihrm a square flat bag. Several such 
hags, separated by square wooden trays, 
arc afterwards squeezed in a hydraulic, 
press, which expels the greater part of 
the water. After unfolding the cloth, 
the block of white lead is cut iuto 


prisms or bricks, having sufficient con¬ 
sistency to be cairicd immediately into 
the drying-loom. 

(0) Mo*t of the white-lead in lumps 
requires to be ground mid sifted again 
before it is leady for sale. This second 
grinding is done with an edge-runner 
mill. The giound stuff is shovelled, 
into the hopper of a cylindrical rilkeii 
sieve, enclosed m a wooden box, where 
the fine 'white-lead falls. That winch 
doe.* not pass the sieve is collected in 
another box, and re-ground. The sifted 
white-lead is romoied from its box 
after the duat has subsided, and packed 
in barrels by shaking or ramming. 

(7) The prisms of white - lead are 
ground in u kiml of cufiec-mill, and the 
powder is put into a horizontal cylinder 
with oil, ami mixed by iron paddles 
fixed to tiie shaft running through the 
cylinder. Thence the paste passes be¬ 
tween east-iron rollers, and becomes 
fine and homogeneous by more oil being 
added if ne< ossary. The finished paste 
is kept under water in large tubs. 
When white-lead is ground in oil, it is 
not necessary to reduce it to fine powder, 
and this avuiiU one of the most un¬ 
wholesome opinations. It is therefuie 
advantageous that all white-lead (by 
far the greater part is always ground 
in oil) should be mixed with oil in the 
works themselves. English factories 
deliver the gi cater part of their pro¬ 
duct in the shape ot a pa-te holding 
8 to 0 per cent, ot oil. (Uifiault.) 

IVdouze observes that the vinegar 
used is made from inferior beet, and 
contains but a small proportion of 
acetic acid, less than ljV per cent, of the 
weight ol‘lead employed; and in good 
operations nearly the w hole of the metal 
is transformed info white lead. No 
white-lead N obtained when drafts are 
nut established between the different 
parts of the beiK The theory of the 
process is therefore simple. The air 
produces oxidization, and the vinegar, 
volatilized by the heat of the fermenting 
manure, unites with the lead oxide, 
being then displaced by the carbonic 
acid disengaged by the manure. A 
consideiablc portion of luetic rcid is 
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found iu unwashed white-lead made by 
the Dutch process, 

(f 1 ) French process.—The chemical re¬ 
actions on which it is based are as 
follows :—If a Solution nf basic lead 
acc-tate be Dented with carbonic acid, 
part of the oxide is converted into lend 
carbonate, and the remainder becomes 
neutral acetate (sugar of lead). By 
adding a new portion of litharge (lead 
oxide) to the solution of neutral acetate, 
this becomes basic again by the solution 
of the oxide. These reactions permit 
the manufacture of white-lead by a con¬ 
tinuous and economical production of 
basic acetate. 

In practice, a solution of basic lead 
acetate, marking 1G° to lt>° B., is made 
by boiling a solution of neutral acetate 
with very finely powdered litharge. 
When the litharge has dissolved, and 
the basic solution is well satuiatcd, the 
liquor is decanted from the nnpui i ties 
into a closed vessel. Carbonic acid is 
then introduced, being previously well 
washed. When all the ba-sic excess of 
oxide is transforme 1 into carbonate, the 
liquors are allowed to settle. The car¬ 
bonate falls to tiie bottom, and the 
huperuatant solution of neutral acetate 
is decanted, to be boiled again with 
oxide, aul become basic acetate. Kadi 
operation entails a loss of neutral ace¬ 
tate, which must be replaced. The 
settled carbonate is first washed with 
a little water, added to the decanted 
solution of acetate. The washing is 
continued with larger quantities of 
water. The paste nf white-lead is put 
into pots, and dried in the stove-room. 
This white lead is in impalpable pow¬ 
der, and as white as snmv, but lias le.-s 
density and body than Dutch. 

In the manufacture as conducted at 
TWtillon, near Tours, the lead oxide is 
moistened with water, and spread over 
a wooden floor above 2 saturating pans, 
copper - line l, supplied with ttirrm 
composed of a wooden lianie with bronze 
projections, which reach to about h in. 
from the bottom. One pan is raided 
above the other, so that the excess of 
liquid in the upper runs bra spout into 
the lower. The latter, at the middle of 


its Height, is connected with a duplex 
bronze pump. The two pans are filhd 
with water rendered arid by about \ of 
pure pyroligneous acid marking 3 ii’ 
While tlie stirrers arc in motion* lamp 
lead oxide is put in, and becomes i, av . 
tially dissolved. The pump then forces 
the solution into large cupper-lined 
tanks, comic< ted with each other, and 
having stirrers kept in motion during 
the operation. Those* 11 apparatus aic 
provided with pipes and inverted gut- 
teis, perforated with numerous small 
holes, through which a continuous 
stream of carbonic acid escapes. The 
sp. gr. of the solution i.> b° B. By this 
operation the pump takes the solution 
of basic acetate from the Kituratln* 
pans, and carries it into the precipitat¬ 
ing tanks, where it is brought into 
contact with the carbonic acid. White 
lead is immediately formed, and the 
liquid, which must still retain a certain 
proportion of luwc acetate, passes into 
the settling tanks, where the white-lead 
deposits. The liquor then goes back to 
the saturating tanks, and the operation 
is repeated. 

When the settling tank is sufficiently 
filled with white-load, the solution is 
passed into other ve.^cls, and the white- 
lead is washed iu washing tanks pio- 
vided with wooden horizontal stirrers 
having a rotary motion. The settled 
pigment is covered with twice its 
volume of pure water, and stivied; 11 
washings take place, and at each the 
material is allowed to deposit, and the 
water above is decanted. The white- 
lead is conducted into large basins 
lmilfc of porous stone, which absorbs 
part of its dam]mess. After a few 
days, the material is divided into 
blocks, pounded by "wooden vertical 
stamps, pnt into boxes holding about 
8 cut., and carried to the drying- 
ruom. 

A modification of thib process is prac¬ 
tised in England, The lead is smelted 
in a cast-iron kettle with a spout, which 
delivers it upon the bed of a large 
reverberatory furnace, into which air is 
constantly injected by a ventilator. The 
lead becomes divided, oilers a large 
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surface tu the air, and runs into a 
channel whose lateral sides are per¬ 
forated with small holes. The lead is 
oxidized, and the litharge escapes 
through small apertures. The silver, if 
anv, remains at the bottom of the 
channel. This mode of preparing lith¬ 
arge is very easy uud rapid. The litharge 
is then finely divided, and after being 
moistened with 1 per cent, of lead ace¬ 
tate dissolved in water, is put into 
horizontal troughs, closed on top and 
inter-enmmunicating. A stream of im¬ 
pure carbonic acid, produced by the 
i oiubustiun of cuke in a reverberatory 
furnace, with air projected by centri¬ 
fugal ventilators, passes meanwhile 
through the layers of oxide. The 
pressure exerted by the ventilators is 
sullicient to overcome the resistance of 
the layers of litharge. The gases are 
cooled in pipes immersed in water. To 
bring all the particles of oxide into 
contact with the carbonic acid, and aid 
the combination, a M'stein of rakes, 
moved by machinery, keeps the mas*, 
constantly stirred. The white-lead thus 
obtained is good for painting, perfectly 
white, covers well, and is preferred in 
England to that prepared in the wet 
way, which contains crystalline par¬ 
ticles. 

(</) German process.—The method in 
use in Germany is a modification of the 
hutch, plates of lead being simulta¬ 
neously exposed to the action of the air, 
aqueous vapour, carbonic acid, and the 
vapour of acetic acid; the product 
covers as well ns the best substance 
made by the Dutch process, and better 
than that made by the French, being 
denser and of a finer grain ; it is never 
crystalline, and hence requires less oil 
for the preparation of paint. The best 
approximates in composition to the 
formula 2C0, . FbO + PbO . fl 2 0; 
.*•0111 e specimens contain less lead hydrate 
than tliis, but when the proportion of 
this constituent becomes too low, the 
product is hard and useless; as a 
rule, the more hydrate is present the 
better the white-lead. Excess of car¬ 
bonic acid in the atmosphere of the 
white-lead chamber has a tendency to 


produce a crystalline structure: when 
the compositiun approaches that of 
neutral carbonate, it is extivniely crys¬ 
talline; the residues of knottmgs left, 
on the sieves approximate to the mmo 
composition, and aie useless as pigment. 
The following analyses of various 
qualities are typical, illustrating the 
connection between the composition and 
the covering properties :— 

Xo. 1, First quality (flour tie ceruse). 

2. Good ceruse ; second quality. 

Usable ceruse; third quality. 

4-. Bad; residues. 

5. Abnormal chamber products; 
useless. 


head oxide. 

C.nbontc acid. 

Water. 

No. i. SG-SO 

11-16 

2-00 

2. 66-24 

11-68 

1-81 

1. 80-01 

12-28 

1-68 

4. 84-69 

14-10 

0-98 

u. 8.1-47 

16-19 

u-25 

The richer in 

carbonic acid 

the mon 


grey is the tint. When the acetic acid 
is too small in quantity, anhydrous lead 
oxide is sometimes formed ; this is 
yellow or red, and its presence con¬ 
siderably damages the lend ; a specimen 
had the following composition :— 

Lead oxide .... 

Carbonic add . 

Water. 

Representing—* 

Lead carbonate 
Lead hydrate . 

Anhydrous lead oxide . 

(WeUe.) 

(t‘) Ivrcmnitz process.—'This process 
required lead oxides and acetic acid, or 
load acetates and carbonic acid. Among 
the oxides, litharge and massicot are 
the best; red-lead docs not suit. The 
acetic acid should be free from sub¬ 
stances which would discolour the white- 
lead and impair its value. When ace¬ 
tate is used, the neutral adetate (sugar) 
of lead, ami the basic solutions called 
extract of Saturn and Goulard’s water, 
are best. 

Following is the manner of manufac¬ 
turing :—If the oxide is in big lumps, it 
is ground to powder, which need not he 
very fine. Litharge seldom requires 


03-70 
ft-BO 
0-DO 

32-22 

12-05 

55-64 
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this operation. The oxide is mixed with 
acetic and or load acetate, and suffi¬ 
cient water is added to make a consistent 
paste. This is spread in thin layers 
over trays covered with sheet-lead, dis¬ 
posed one on another in a room for the 
purpose, into which the carbonic acid 
enters, and, being absorbed, combines 
with the oxide to make lead carbonate 
or white-had. 

The absorption is hastened by stirring 
with rakes, and thus presenting fresh 
surfaces to the action of the carbonic 
acid. If the gas is not snflieiontly 
damp, water is added to the mixture, to 
render it more ready to absorb the car¬ 
bonic acid. As the operation progress, 
'vhe oxide gradually becomes white; and 
when the mixture is free from colour, 
the treatment is finished, since all the 
oxide has been transformed into car¬ 
bonate. The length of the operation 
varies with the proportion of acetic 
acid or acetate employed, the sapidity of 
production of carbonic acid, and the 
attention given in staring and main¬ 
taining the dampness. With the pro¬ 
portions given further on, a sulKciently 
rapid production of carbonic acid, and 
proper cure, the earbonation requires o 
to b days, 

It is economical to mix- at once part 
of the oxide with the whole of the 
acetic acid or acetate, and when this 
oxide is very nearly transformed, to add 
a new proportion without more acetic 
acid or acetate. This new mixture 
being exposed to the action of the car¬ 
bonic acid, the free oxide is very rapidly 
converted into carbonate. A new pro¬ 
portion of oxide is again added, and the 
operation is continued as before, always 
with a proper amount of moisture. 
The-c successive additions of oxide are 
repeated until the acetic acid or acetate 
is reiluced to or even less, of that 
which was in the original mixture. 
When the earbonation is finished, the 
mixture is spread in «a stove-room, al¬ 
lowed to dry, ground in a mill with 
water in the ordinary manner; the 
ground and floated product is dried 
again, and is white-lead for painting 
and all other purposes. The carbonated 


mixture may be ground immediately 
after removal from the trays, without 
diying first; but the latter operation 
improves the quality. For luulb. of 
lead oxide, is u-.ed the same weight of a 
solution of acetic acid which contains 
IB pints of No. 24 or proof vinegar. 
When using load acetate, cither solid La¬ 
in solution, take a quantity yieldincr 
the puipui'tioti of acetic acid juU meif- 
turned. 

(/) Pattinson process. — Pattinson’s 
wlute-lead i-b distinguished by its com¬ 
position, which is a basic chloride and 
an oxychloride, instead of a combina¬ 
tion of oxide with carbonic acid. He 
prepares his white-lead from crude 
galena (had sulphide), which often 
contains silver. This latter metal is 
collected, and the sulphur is also em¬ 
ployed. The finely-powdered galena is 
heated in closed leaden vessels with 
concentrated hydrochloric neid, which 
is produced in large quantities m soda 
works, and is very cheap. By this 
treatment the sulphur is transformed 
into sulphuretted hydrogen, which is 
burned in the furnaces of sulphuric acid 
works, and assists in the production of 
sulphuric acid. The lead is transformed 
into chloride, and as this salt is but 
slightly soluble, large volumes of boiling 
water are employed to separate the 
silver sulphide contained in the galena. 
The boiling solution of lead chloride, to 
pass to the basic state, needs to be 
mixed with lime-water very rapidly, in 
order to obtain the basic chloride in the 
shape of an exceedingly fine powder 
which covers well. The proportion of 
lime also should be exactly calculated 
for neutralizing half the chlorine of the 
lend chloride, and the precipitated basic 
salt should contain equal atoms of 
chloride and oxide of lead. The clear 
solution of lime is in one tank, the hot 
one of lead chloride in another, and they 
are mixed by regulating their running 
into a third tank. An inconvenience is, 
that the chloride of lead, being but 
slightly soluble even in boiling water, 
very large vessels are needed, and the 
consumption of fuel to heat the water 
is considerable. 
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Pattinson’s white-lead lias a slight 
brownish shade, which is scarcely sen¬ 
sible when a small proportion of black 
or blue is added. On the other hand, it 
covers particularly •well. It is very 
bulky, possesses gieat body, and absorbs 
a large pjoportion of oil. 

Precautions.—The use of petroleum 
to prevent the lead-poisoning of work¬ 
men is useful. Fastre verified that 
most cases of lead-poisoning resulted 
frum absorption of white-lead through 
the pores of the skiu. He remarked 
that men at work with the scrapers, 
or the horizontal grinding-*tones, are 
affected, as well as those who pound the 
white-lead; and yet the scraping and 
water-gi hiding produce no dust. In 
such work it is through absorption bj- 
the skin the poisoning is effected. 
Kvi'tre found in petroleum an energetic 
antidote. Before beginning work, at 
midday, and in the evening, the work¬ 
men are obliged to wash their hands 
with petroleum. The cases of lead- 
pni-ouing have decreased 90 per cent. 
Benzole, existing in the petroleum, 
scours the skin, and takes the white- 
lead completely away; the fat substance 
in the oil prevents the absorption of 
lead-salts during work. This simple 
process, which is said to give such good 
results, may supply useful applications 
in many industries where the work¬ 
man has to handle salts of copper, mer¬ 
cury, and other such products. (7i tevw 
IndUbt.) 

Composition o f Com mer ci al Sam pi es.—• 
As the result of examination of hundreds 
of samples, Wigner aud Harland express 
a dec Med opinion that white-lead cun- 
fists of a mixture of a neutral carbonate 
with a hydrate, and that its value as a 
pigment depends almost entirely upon 
the relative proportions of these in¬ 
gredients. In general terms, if lead is 
converted into a hydrate, it will combine 
with oil, and form a kind of paint or var¬ 
nish ; but this, although it will spread 
over the surface of the material to be 
covered, will not really cover it in such 
a way and with such a degree of opacity 
as to hide the natural colour of the 
substance over which it is spread, but, 


on the contrary, it uill appear like a 
muddy film of varnish or lacquer spread 
over it. Or, taking the other extreme, 
if the compound consists entirely of lead 
carbonate, it will form an emulsion 
with the oil,resembling, to some extent, 
the emulsion which chalk will form 
with water or syrup, and although it 
will posse'.-? a certain degree of opacity, 
it will nut cover the material in such a 
way as to render it suitable for paint. 
They come to the conclusion that the 
combination of the two compounds 
is necessary to secure a good paint— 
that is, the hydrate must be present to 
enable the mixtuie to form a paint 
instead of an emulsion, and the carbonate 
must be present to give covering power. 

The results of analyses of the best 
brands of commercial white-lead show 
that tlie percentage composition corre¬ 
sponds in most cases with admixtures 
between certain limits. Muter appears 
to have practically hit upon the true 
proportion, which lie puts down as 
3 equivalents of lead carbonate and 1 of 
hydrate. 

The facts brought fonvaid seem to 
give evidence of the reasons why zinc 
white, carbonate of magnesia, oxide, and 
other metallic carbonates and similar 
substances, have not been used as paints 
with success. In the case of the white- 
lead, a positive chemical compound has 
been formed, and the 75 per cent., or 
thereabouts, of lead carbonate present 
has been dissolved in the chemical com¬ 
pound, and so a paint has been formed 
which possesses a covering power in 
excess of any other. Until some means 
can be devised by which some other 
substance can be dissolved in the same 
way in a chemical compound, so as to 
form a paint possessing characters some¬ 
what different from those of a mere 
emulsion, it seems useless to argue that, 
as regards durability or covering power, 
they can equal a good well-manufactured 
sample of white-lead j and while in¬ 
ventors attempt, in order to increase 
the yield of paint from a ton of lead, to 
piecipitate the whole of it in the form 
of carbonate, it is useless for them to 
think that such paint can possess a 
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covering power to be compared with 
that of a genuine article. (Jbm/y&t.) 

Whiting ,—Spanish white and Paris 
white are practically the same article 
in different degrees of fineness, all being 
simply chalk, ground, elutriated, balled, 
and dried. Grinding-mills break up the 
chalk and mix it with water, which is 
constantly flowing in. On leaving the 
mills, the mixture passes along a series 
of wooden troughs, where the sand, 
which has a greater specific gravity 
than the chalk, is deposited, the chalk 
passing on into the settling-pits. On 
being taken from the pits, the whiting 
is partially dried on a floor under which 
hot flues run; then cut up into large 
rough lumps, and placed in racks on 
cars which run round on tramways into 
an immense oven. The heat from the 
flues in this oven is greatly increased 
by an air-blast, which also carries off 
the moist exhalations from the drying 
whiting; 12 hours on the heated floor 
and 12 in the oven thoroughly dries the 
whiting, and it is ready fur packing or 
the putty factory. Paris white of fine 
quality is used for finishing parlour 
walls, adulterating paints, making paper 
heavier and whiter, &c. For this 
purpose, what is called cliff' stone, a 
Letter and harder quality of chalk, is 
used. Paris white is made much on the 
same principle as whiting, only more 
carefully washed and more slowly dried. 

Spanish White.—After picking out the 
coarser impurities, the chalk is ground 
in a mill and formed into rolls, in which 
shape it is found in the trade. For 
painting purposes, it is still further 
purified by stirring in clear water, 
allowing it to settle, and decanting the 
first water, which is generally yellow 
and dirty. The washing is repeated, 
and the chalk is floated out into another 
vessel, after passing through a silken 
sieve. After settling, the water is 
decanted, and the pasty white residue 
is formed into cylindrical rolls, 3 to 4 
in. long, and lj to 2 in. diameter. These 
are allowed to harden and dry in the 
air, and are then ready for painting, 
whitewashing ceilings, and for dis¬ 
temper painting with size. 


Wilkinson'sWhitc. — Litharge is ground 
with sea-water till it ceases to whiten 
and is then washed and dried. ’ 

Zinc-white. — (a) Zinc chloride or 
sulphate is precipitated by means of a 
soluble sulphide—sodium, barium, and 
calcium sulphides have been used—and 
precautions are taken that no ii 0 n 
present is precipitated. The precipitate 
is collected, dried, and calcined for some 
time at cherry-red heat, with careful 
stirring. It is raked out while hot iuto 
vats of cold water, then levigated 
and dried. It is zinc oxysulphide. 
(Griffiths.) 

( b ) A white pigment, said to possess 
excellent covering properties, is prepared 
by bringing together barium sulphide 
and zinc sulphate in solution, and sub¬ 
jecting the precipitate which ensues (a 
mixture of zinc sulphide and baryta 
sulphate) to the action of superheated 
steam, by vthich, at white heat, all the 
zinc sulphide will he converted into zinc 
oxide. (Meissner.) 

(c) Crude barium sulphide is lixivi¬ 
ated. The supernatant liquid is drawn 
off, and divided into equal portions. To 
one, an equivalent of zinc chloride is 
added, and to this again zinc sulphate, 
and afterwards another portion of 
barium sulphide, the result being an 
intimate mixture of 1 equivalent of 
barium sulphate and 2 of zinc sulphide. 
The precipitates, composed of zinc and 
barium, are collected, pressed to expedite 
drying, placed in a retort, and brought 
to a red heat, While still hot, they are 
drawn into water, preferably cold, 
which, it seems, has the effect of increas¬ 
ing their density, and imparting bodylo 
the paint to be made from them. They 
are subsequently washed and ground in 
water to fine powder, or first dried and 
then ground. By increasing the number 
of additions of zinc sulphate, the quality 
may he varied. The pigment thus pre¬ 
pared is used in the ordinary way. 
(Orr.) 

(d) Zinc-chst, containing lead, silver, 
copper, and other impurities, is allowed 
to digest in lenden vessels filled with a 
concentrated solution of ammonium 
carbonate in ammonia water. The 
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ammonia cal zinc solution thus obtained 
is freed from copper by precipitation 
with a further small quantity of zinc, 
decanted off, ami submitted to distilla¬ 
tion, whereby the ammonia is recovered, 
and in the retort is found zinc eai bonate, 
which by ignition may be converted into 
oxide. The residual oxides containing 
silver and lead may either be treated by 
the reiinery process for the separation ot 
silver, or are washed, dried, ignited to 
drive off any carbonic acid, and treated 
with a warm solution of lead acetate. 
This dissolves the lead oxide present, 
with formation of n basic acetate, from 
which lead carbonate is precipitated 
by treatment with carbonic acid gas. 
(Schnabel.) 

Y e LLOW8. —Ch rome-ycllo w. —(a) A dd 
a filtered solution of lead nitrate or 
acetate to a filtered solution of neutral 
potash chromate so long ns a precipitate 
falls ; collect this, wash with soft water, 
and dry in security from sulphur-tainted 
air. (6) Dissolve lead acetate in warm 
water, and add sufficient sulphuric acid 
to convert it into sulphate ; decant the 
clear liquid, wash the residue with soft 
water, and digest with agitation in a hot 
solution of yellow (neutral) potash 
chromate, containing 1 part of this salt 
for every 3 lead sulphate ; decant the 
liquid, and drain, wash, and dry the 
precipitate, (c) ^ to 24 equivalents 
(according to colour required) sulphuric 
or phosphoiic acid is added to a solution 
of potash bichromate in water. This 
mixture is added to a milk of white-lead 
or litharge (very finely divided and 
suspended in water), the addition being 
in the form of a thin stream, to prevent 
undue heating. The required colouring 
matter falls. (Werner.) (tf) Lead 
chromate is prepared by mixing solutions 
of a lead salt and potash chromate or 
bichromate, whereby a precipitate of 
lead chromate is thrown down. The 
shade of the precipitate varies from 
sulphur-yellow to deep orange-red, 
according to the process of manufacture. 
The lead salt used may be white sugar 
of lead, or chloride, prepared by mixing 
common salt and litharge with water 
to form a paste, occasionally stirring 


during the first 24 hours, and allow¬ 
ing to stand until all the oxide has 
been transformed into chloride. These 
methods do well on a small scale, but 
commercially the process is ns follows : 
4 wooden tubs, about 3 ft. diameter and 
14 ft. high, are arranged one below the 
other. These are filed with granulated 
lead, and strong alcohol vinegar is 
poured into the first. After standing a 
few minutes, it is drawn off into the 
next, and so on, until it is finally run 
into a large collecting tub placed at 
the bottom of the .series. Although the 
first treatment with vinegar dissolves a 
very small quantity of the lead, it starts 
an oxidation on the surface, which the 
subsequent treatment with the vinegar 
(which is now allowed to remain an 
hour in each tub) easily dissolves otfi 
and by this means a moderately strong 
solution of lead acetate is obtained. A 
copper pan, with an outside,steam-casing, 
is used for dissolving the charge of 
potash bichromate, mixed with 10 to 12 
times its weight of water. The proper 
proportion of the solution of acetate is 
now added, which exactly precipitates 
the whole of the chrcmate as lead 
chromate. The precipitate is allowed 
to settle. It is then well washed with 
water by decantation, filtered rapidly, 
and brought on to boards, where it is 
allowed to dry slowly. During the 
drying process, the colour swells up, and 
care should he taken that this swelling 
takes place on the boards, and not on 
the filters. Shades can be obtained from 
light yellow to dark orange, and almost 
red. By mixing together some lead 
bichromate or chromate with the lend 
acetate solution, apiecipitnte is obtained 
of a dark lemon colour; and by mixing 
caustic alkali with the precipitate on the 
filter, a much redder shade can be 
obtained. (Text. Colourist.') 

Gamboge ,—Gamboge is ft product of 
several trees of E. Asia, species of Gar- 
cifjfcr, natives of Cambodia, the province 
of Chantibun in Siam, the islands on 
the E. coast of the Gulf of Siam, the S. 
parts of Cochin China, the moiht forests 
of Ceylon and S. India, and the southern 
forests of Travancore and the Tinnevelly 
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Ghats. Whin the rainy season has set 
in, parties oi’ natives start in search of 
gam huge-trees, ami select those which 
are sulKciently matured. A spiral in¬ 
cision is made in the bark on two sides 
of the tree, and joints of bamboo are 
placed at the base of the iucision so as to 
catch the gum-res in as it exudes with 
extreme slowness during a period of 
several months. It issues as a yellowish 
fluid, but gradually assumes a viscous 
and iinally a solid state m the bamboo 
receptacle. It is very commonly adul¬ 
terated with rice-flour and the powdered 
bark of the tree, but the latter imparts 
a greenish tint. Sand in occasionally 
aided. The piodnct from a good tree 
nmy till three bamboo joints, each 16 to 
lit) in. long and U in. in diameter. Thu 
trees flourish on both high and low land. 
Annual tapping is mud to shorten their 
live?, but if the gum-ie-an is only diawn 
m alternate years, the trees do not seem 
to sutler, and ln'.fc for many years. Dr, 
Jamie, of Singapoic, who has gamboge- . 
trees growiug on his estate, says that 
they flourish most luxuriantly iu the 
dense jungles. He considers the best 
time for cutting to be February to April. 
The filled bamboos are rotated near a 
fire till the moisture in the gamboge 
has evaporated sufficiently to permit 
the bamboo to be stripped from the 
haulened gum-rcsin. The gamboge is 
secreted by the tree chiefly in numerous 
ducts in the middle layer of the bark, 
besides a little in the dotted vessels of 
the outermost layer of the wood, and in 
the pith. It arrives iu commerce in the 
form of cylinders, 4 to 8 in. long and 1 to 
24 in. in diameter, often more or less 
rendered shapeless. When good, it is 
douse, homogeneous, brittle, showing 
eonchfddal fracture, scarcely translu¬ 
cent, and of rich brownish-orange colour. 
Inferior qualities show rough granular 
fracture and brownish hue, and arc 
sometimes still soft. The pigment con¬ 
sists of a mixture of 15 to 2*0 per cent, 
gum with 85 to 80 per cent, resin. 

Naples-yellow. — (a) Mix 3 lb. pow¬ 
dered metallic antimony, 1 lb, oxide of 
xiue, and 2 lb. red-lead ; calcine, grind 
fine, and fuse in a closed crucible; grind 


the fused mass to fine powder, and wash 
well. (6) Grind 1 part washed anti¬ 
mony with 2 parts red-lead to a stiff 
paste with water, and expose to red heat 
for 4- to 5 hours, 

Orpiment.— Orpiment (arsenic tri- 
sulphide) is a lemon or orange-vellow 
coloured substance, found native m 
Hungary, the Hartz, and other places; 
the finest samples used by artists (golden 
orpiment) come from Persia. The com¬ 
mercial article is artificially prepared 
for use as a pigment in the following 
way:—A mixture of avs unions acid and 
sulphur is placed in an iron subliming- 
pot, similar to those used in the pre¬ 
paration of crude white arsenic. The 
mixtuie is heated until the sublimate, 
which immediately forms upon the 
lings fixed above the put, begins to melt. 
The proportions of the 2 ingredients 
used vary largely, the best colours 
being probably produced when the 
mixtuie contains \ to j; of sulphur; fur 
the lighter colours, a smaller propuitiou 
of sulphur is employed. Orpiment made 
in this manner consists of a mechanical 
mixture of arsenic sulphide and oxide. 
The native sulphide is preferred to the 
artificial by artists and dyers, by reason 
of its richer colour. 

JtcaUjur .—Realgar (arsenic disul¬ 
phide) is a deep mango-red substance, 
soluble in water, and highly volatile and 
poisonous. It is found native in some 
volcanic districts, especially in the 
neighbourhood cf Naples ; but the com¬ 
mercial article is made by distilling, iu 
earthenware retorts, arsenical pyrites, 
or a mixture of sulphur and arsenic, or 
of orpiment and sulphur, or of arseuious 
acid, sulphur, and charcoal; it has not 
the brilliant colour of the native mineral, 
and is much more poisonous. On a large 
scale, the manufacture is curried oil in 
the following way:—The ingredients 
are mixed in such proportions that the 
mixture shall contain 15 per cent, 
arsenic, and 2G to 28 per cent, sulphur, 
in order to make allowance for the 
volatilization of a portion of the latter. 
The mixture is then placed in earthen¬ 
ware retorts, which are charged every 
12 hours with about GO lb.; this quantity 
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should fill them } full. These are 
gradually heated to redness fur 8 to 12 
hours, during which tune the realgar 
distils off, and is collected in earthen 
r.--u?iver», similar to the retorts, hut 
]'trii*rated with small holes to permit 
the escape of these gases. After the 
operation, the receivers are emptied, and 
the crude product is re-melted. This is 
performed in cast-iron pots, the con¬ 
tents being well agitated, ami the 
sin'* carefully removed. The requisite 
amount of sulphur or aisenic is added, 
according to the colour of the mixture, 
or a pioper quantity of realgar contain¬ 
ing an excess of the required constituent, 
anil the mass* is again stirred. When, 
on cooling, it exhibits the correct colour 
and compactness, it is run olf into coni¬ 
cal moulds of sheet-iron, co<ded, and 
broken up; it is sometimes refined by 
re-sublimation. 

VJlow Lakes. — (a) Boil 1 lb. Persian 
berries, quereitrnn-bnrlc, or turmeric,and 
1 02 . cream of tartar, in 1 gal. water till 
jeduced to half; .strain the decoction, 
ami precipitate by solution of alum. (6) 
Boil 1 lb. of thedye'.tulfwith J lb. alum 
in 1 gal. water, and precipitate by 
Milution of potash carbonate, (c) Boil 
4 oz. annatto and 12 oz. pearlash in 1 
gal. water for 4 hour; strain, precipi¬ 
tate by adding 1 lb. alum dissolved in 1 
gal. water till it ceases to produce 
eifervescence or a precipitate; strain, 
and dry. 

Paint.—Paint consists essentially of 
two part3 —(]) the vehicle or medium, 
and (2) the pigment. In the case of 
oil-paints, a thiid substance becomes 
necessary, to facilitate the drying or 
solidification of the vehicle; this is 
termed a u drier.” 

Vehicles. —A perfect vehicle mixes 
readily with the pigment, forming a 
mass of about the consistency of treacle. 
It is colourless, and has no chemical 
action upon the pigments with which it 
b mixed. Whcu spread out in a thin 
layer upon a uon-porous substance, it 
solidifies, and forms a film not liable to 
subsequent disintegration or decay, and 
sufficiently elastic to resist a slight con¬ 
cussion. .No vehicle complies with all 


these conditions; those which most 
n ear I y approach them are the drying-oila. 
The use of oil in painting is said to have 
been invented in the 14th century, and 
soon reached considerable perfection. 
Even the best of recent painters have 
not succeeded in giving to their works 
that durability which the originators of 
the method attained. All organic sub¬ 
stances are liable to a more or less rapid 
oxidation, especially if exposed to light 
and heat. Oil is no exception to this 
rule ; but it seems that, in its pure 
state, it is much more durable than 
when mixed with other substances. 
Although ground-nut- and poppy-oils 
are sometimes employed by artists where 
freedom from colour is essential, linseed- 
oil is the vehicle of by far the larger 
proportion of paint for both artistic and 
general purposes. 

Oil-paint appears to have been un¬ 
known to the ancients, who used various 
vehicle-:, cluelly of animal origin. One 
of these, which was in high repute at 
Rome, was whito-of-egg beaten with 
twigs of the fig-tree, No doubt the 
indmnibber contained in the milky juice 
exuding from the twigs contributed to 
the elasticity of the film resulting from 
the drying of this vehicle. Pliny was 
aware of the fact that when glue is 
dissolved in vinegar and allowed to dry, 
it is less soluble than in its original 
state. 11 any suggestions have been 
made in modern times for vehicles in 
which glue or size plays an important 
part. In order to render it insoluble, 
various chemicals have been added to its 
solution, such as tannin, alum, and a 
chromic salt. None of these vehicles, 
however useful for special purposes, has 
become sulliciently well known to 
w;irrant description. 

Linseed-oil, to be suitable for painting, 
must dry well. A test which will indi¬ 
cate whether this be the case or not is to 
cover a piece of glass with a film of the 
raw oil, and to expose it to a tempera¬ 
ture of about 100° P. (88° C.). The time 
which the fdm requires to solidify is a 
measure of the quality of the oil, If 
the oil has been extracted from unripe 
or impure seed, the surface of the test- 
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glass will remain “larky '* or sticky for 
some time, ami the same will happen if 
the oil umlev examination has been 
adulterated with an animal or vegetable 
non-drying oil. 

Until recently, linseed-oil was fre¬ 
quently adulterated with cottonseed- 
oil, extracted from the waste seeds of 
the cotton-plant. Where the admixture 
was considerable, it could easily be 
detected by the sharp acrid taste of the 
cottonseed-oil. Now, however, means 
have been found for removing this dis¬ 
agreeable taste, and the consequence lias 
been that cottonseed-nil is so largely 
used for adulterating olive-oil, or ns a 
substitute for it, that its price has risen 
above that of linseed-oil. Another 
adulterant which is rather difficult to 
detect is rosin. Oil containing this sub¬ 
stance is thick and darker in colour 
than pure oil. When the proportion of 
rosin is considerable, its presence may 
be ascertained by heating a film of thu 
oil upon a metallic plate, when the 
characteristic smell of burning rosin will 
be perceptible. When the percentage of 
rosin is too small for detection in this 
manner, a film of the oil should be spread 
upon gla-s aud allowed to dry. When 
quite hard, the film should be scraped 
off, and treated with cold turpentine, 
which will dissolve any rosin which may 
be present, without materially affecting 
the oxidized oil. The presence of rosin 
may also be detected by the following 
simple chemical test:—The oil is boiled 
for a few minutes with a small quantity 
of alcohol (sp. gr. U'fl), and is allowed 
to stand until the alcohol becomes clear. 
The supernatant liquid is then poured 
off, and treated with an alcoholic solu¬ 
tion of lead acetate. If the oil be pure, 
there will be very slight turbidity, while 
the presence of rosin causes a dense 
floceulent precipitate. Should linseed- 
oil he adulterated with a non-drying oil, 
it will remain sticky for months, when 
spread out in a thin film upon glass or 
other non-absorbent substance. 

The sp. gr. of linseed oil is in some 
cases of value in estimating its quality *, 
but its the variations are slight, it 
would be difficult to detect them in so 


thick a liquid by means of an ordinarv 
hydrometer. A simple method of ob¬ 
taining an approximate result is to 
procure a sample of oil of known goal 
quality, an l to colour it with an aniline 
dye. A drop of this tinted oil will, v.him 
placed in the oil to be tested, inilhatp, 
by its sinking or swimming, the relative 
density of the liquid under examination. 
Freshly-extracted linseed-oil U unfit for 
making paint. It contains water and 
organic impurities, respecting the com¬ 
position of which little is known, aud 
which are generally termed “ mucilage.” 
!>.V storing the oil in tanks for a 3. .no¬ 
time, the water and the greater part Jf 
the impurities are precipitated, forming 
at the bottom of the cistern a pa*.tv mass 
known as *• foots.” 

To accelerate the purification of the 
oil, and to remove at least a portion of 
the colouring matter, various methods 
are in use. The action of sulphuric 
acid upon linseed-oil is not so favour¬ 
able as upon other oils. It is, however, 
sometimes employed, in the proportion 
of 2 parts of a mixture of equal volumes 
of onminartful sulphuric acnl and water 
to 100 of oil. The dilute acid is poured 
gradually into the oil, and the mixtiue 
is violently agitated for several hours, 
then run into tanks, and allowed to 
settle. A concentrated solution of zinc 
chloride has been substituted for sul¬ 
phuric acid in the proportion of about 
1]- per cent, of the weight of the oil. 
When the reaction is complete, steam or 
warm water is admitted into the liquid 
to clarify it. Oil treated in this way 
loses a considerable proportion of the 
colouring matter which it originally 
contained. When the oil is to be med 
for white paint, it is sometimes bleached 
by exposing it to the action of light. 
On a large scale, this is done in shallow 
troughs, lined with lend and covered 
with glass. The lend itself appears to 
have some influence upon the bleaching 
of the oil, for the decoloration is not 
so rapid if the troughs be lined with 
zinc. For small quantities, a shallow 
tray of white porcelain gives very good 
results, the white surface increasing the 
photo-chemical action. It is not quite 
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cleur whether the presence of water 
accelerates the bleaching of oil by this 
n:fithoil; tome manufacturers consider 
its presence neces-sary, otheis omit it. 
Various salts are added to tlie water, 
the one mo^t in u*e being copperas. 
However the oil may have been pre¬ 
pared, it will, if kept for a long time, 
deposit a sediment. At fir>t this con¬ 
tains mucilage ; hut the sediment from 
ohl oil conMats chiefly of the products of 
decomposition of the oil itself. Oxygen 
is nut necessary fur this decomposition; 
but it is increased hy the action of 
Jjcrht. Haw linseed-oil dries more 
slowly than boiled; but the resulting 
film is more brilliant and dui able. Haw 
and boiled oils are therefore usually 
mixed in proportions varying according 
to the time which can be allowed for 
the pamt to dry, or to the properties 
required of tho film. For ordinary 
kinds of paint, equal parts of boiled and 
raw oils are customary. Linsecd*oiI 
heated to 350° to 40U° F. (17(5° to 
L'(H C C.) dries much more rapidly than 
in its raw state. 

1‘rtcrs .—The maximum drying power 
is obtained by the addition of certain 
metallic oxides, which not only part with 
some of their own oxygen to the oil. but 
a bo act as carriers between the atmo¬ 
spheric oxygen and the heated liquid. 
This heating of the oil with oxides is 
known as boiling, although the liquid is 
not volatilized without decomposition, 
as is the case with water. At about 
f>oO D P, (230° C.), bubbles begin to rise 
in the oil, producing acrid white fumes 
on coming into contact with the air. 
The gas thus given off consists chietiy 
of vapour of acrolein mingled with car¬ 
bonic oxide. There is no advantage in 
heating the oil higher than o5u° F. 
(170° C.; the drying properties of the 
oil are not increased by heating beyond 
this point, while its colour is consider¬ 
ably darkened. For the finer qualities 
of boiled oils, it is essential that the 
raw oil should have been stored for 
some time, so that it may be free from 
mucilage. This mucilage is the chief 
source of the dark colour of some boiled 
fils; wlieji heated, it foirns a blown 


substance, which is soluble in fhe oil 
itself, and extremely difficult to remove. 
The oxides usually added to the oil 
during boiling are litharge or red-lead, 
the former being preferred on account 
of its lower price. About 2 to 5 per 
cent, by weight of the oxides or driers 
is gradually stirred into the oil after 
it has been slowly raised to about 
300° F. (149° C.). The stirring should 
lie continued until the litharge is dis¬ 
solved, or it would cake on the bottom 
of the pan, and cause the oil to burn. 
Litharge may even be reduced to a cake 
of metallic lead when the fire is brisk. 
Some pans are furnished with stirrers 
and gearing by which the latter can be 
worked by hand or steam. Tlie material 
of which the pans are made is wrought- 
or cast-iron. Copper pans are some¬ 
times used with the object of improving 
the colour of the oil. Little is knoxxn 
respecting the chemical reactions which 
take place during the boiling of oil. 
liven when tlie air is excluded during 
the process, the (hying properties are 
greatly increased, and, if boiled long 
enough, the oil is convcitcd into a solid 
substance. Tlie loss uf weight which 
ensues is dependent upon the tempera¬ 
ture and the time during which the 
operation continues. It is less when the 
air is freely admitted than if the pan 
is covered with a hood. The vapours 
given off by the oil are of au extremely 
irritating character, and should be de¬ 
stroyed by passing through a furnace. 
As their mixtuie with air in ceitain 
proportions is explosive, this furnace 
should be situated at some distance, and 
the gases be conducted into it by an 
earthenware pipe. 

Since it hits been tried to substitute 
zinc oxide for white-lead in painting, 
researches have been made to replace 
litharge as a drier by a substance fiee 
fiom the inconvenience* which caused 
the abandonment of white-lead, If sul¬ 
phuretted hydrogen impairs the white¬ 
ness of painting done with white-lead, 
it is not logical to employ a lead drier 
with zinc paints, because the latter 
substances will lose their advantage 
not becoming dark. Several metallic 
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oxides and salts, especially zinc sul¬ 
phate, manganese oxide, and umber, have 
the property of combining with oils, 
which they render dlying. To these 
may be added the protoxides of the 
metals of the third class, i.c. iron, co¬ 
balt, and tin. But these oxides are very 
unstable aiul difficult of preparation; 
hence it became desirable to discover 
some means by which thry might bo 
combined with bodies which would en¬ 
able them to be prepared cheaply, and 
at the same time leave unimpaired their 
desiccating powers. Moreover, it is ac¬ 
knowledged that driers in the dry state 
are preferable in many respects to dry¬ 
ing oils. Following are some of the 
recently-introduced driers:— 

(1) Cob lit and Manganese Benzoates. 
—Benzoic acid is dissolved in boiling 
water, the liquid being continually 
stirred, and neutralized with cobalt car¬ 
bonate until ellervescence ceases. Ex¬ 
cess of carbonate is removed by filtra¬ 
tion, and the liquor is evaporated to 
dryness. The salt thus prepared is an 
amorphous, hard, biownhh material, 
which may be powdered like rosin, and 
kept in the pulverulent state in any 
(lunate, simply folded ia paper. Paint¬ 
ing executed with a paint composed of 
.‘1 parts of this drier with 1000 of oil 
and 1200 of zinc-white, dries in 18 to 
20 hours. Manganese benzoate is pre¬ 
pared in the same way, substituting 
manganese carbonate fur that of cobalt. 
Applied under similar circumstances, it 
dries a little more rapidly, and a little 
less is required. Urobenzoic (hippuric) 
acid is equally efficacious. 

(2) Cobalt and Manganese Borates.— 
These salts also, in the same proportions, 
are found to be of equal efficacy. The 
latter is extremely active, and requires 
to be used in much smaller proportions. 

(3) Itednates.—If an alkaline rcsinate 
of potash or soda be dissolved in hot 
water, ami thU solution be precipitated 
by a solution of a proportionate quantity 
of a cobalt or manganese chloride or 
sulphate, an amorphous resinatc is 
formed, which, after being collected on 
doth filters, washed, and dried, forms 
an excellent drier. 


(4) Zumatie (Transparent) Drier.— 
Take zinc carbonate, 90 lb.; mano-nne^ 
borate, 10 lb.; lin^eed-oi), 90 3b. °GriijiI 
thoroughly, and keep in bladders or tin 
tubes. The latter are preferable. 

(5) Zumatiu (Opaque) Drier.—Manga. 
nc>ie borate, ns a dner, h .so euergeti- 
that it is proper to reduce its action n, 
the following way:—Take zinr-whit*, 
25 lb.; manganese burnt?, I lb. Mix 
thoroughly, liiat by baud, then m u 
involving drum; 1 lb. of this inked 
with 20 lb. paint cnsuics lapid drviiur. 

(G) Manganese Oxide.—Puri tied lin¬ 
seed-oil is boiled fur 0 or S horns 
and to every 100 lb. bailed oil are 
added 5 lb. of powdered limngnn^u 
peroxide, which may be kept suspended 
in a bag, like litharge. The liquid is 
boiled and stin cd for 5 or C hours more, 
and then cooled and filtered. This 
drying oil is employed in the proportion 
of 5 to 10 per cent, of 1 he zinc-white. 

(7) Guynemcr’*.—Take pure manga¬ 
nese sulphate, 1 pari; manganese ace¬ 
tate, 1 part; calcined zinc sulphate, 
1 part; white zinc oxide, 07 parts. 
Grind the sulphates nml acetate to 
impalpable powder, sift through a me¬ 
tallic sieve. Dust 3 parts of this 
powder oyer 97 of zinc oxide, spread 
out over a slab or board, thoroughly 
mix, and grind. The resulting white 
powder, mixed in the proportion of d or 
1 per cent, with zinc-white, will enor¬ 
mously increase the drying property of 
this body, which will become dry in 
10 or 12 hours. 

Grinding .—In working any form of 
grinding-rollers, great care must he 
taken to clean them thoroughly imme¬ 
diately after use. If the paint be 
allowed to dry upon the surface of tin: 
rollers, it is difficult of removal, and 
interferes with the perfect action of 
the machine. Should the working parts 
become clogged with solidified oil, a 
strong solution of caustic soda or potash 
will remove it. By means of the same 
solutions, porcelain rollers may be kept 
quite white, even if used for mixing 
coloured paints. Although the colour 
of most pigments is improved by grind¬ 
ing them finely in oil, there me some 
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which suffer in intensity when their 
size of grain is reduced. Chrome red, 
for instance, owes its deep colour to the 
ciy state of which it is composed, and 
when these are reduced to extremely 
lino fragments, the colour is consider¬ 
ably modified. 

Sh'i'tihf .—When paint is not intended 
foi immediate use. it is packed in me¬ 
tallic kegs. Tor exportation to hot 
dimates, the rim of the lid is soldered 
down, a practice which effectually 
pi events access of atmospheric oxygen. 
White-lead paint is frequently packed 
in wooden kegs; these prevent the 
discoloration sometimes caused by iron 
kegs. When paint is mixed ready for 
uae, it will, if exposed to the air, become 
covered with a skin, which soon attaius 
sufficient thickness to exclude atmo¬ 
spheric oxygen, aud pi event any further 
solidification of the oil. The paint may 
be still better protected by pouring 
water over it, or it may be placed in 
air-tight cans. If it has been allowed 
to stand for some time, it must be well 
stirred before using, as the pigments 
have a tendency not only to sepniuto 
from the oil, but also to settle down 
according to their specific gravity. 

Applying .—Of whatever nature the 
surface may be to which the paint is to 
be applied, great care inn^t be taken that 
it ia perfectly dry. Wood especially, 
even when apparently dry, may on a 
damp day contain as much as 20 per 
cent, of moisture. A film of paint 
applied to the surface of wood m this 
condition prevents the moisture from 
escaping, and it remains enclosed until 
a warm sun or artificial heat conveits 
it into vapour, which raises the paint 
and causes blisters. Moisture enclosed 
between two coats of paint has the same 
effect. Paint rarely blisters when ap¬ 
plied to wood from which old paint has 
been burnt off; this is probably duo to 
the drying of the wood during the 
operation of burning. 

Priming .—The first coat of paint 
applied to any surface is termed the 
“ priming-coat.” ft u-imlly consists of 
red-lead and boiled and raw hnseM-uil. 
Experience has shown that such a prim¬ 


ing not only dries quickly itself, but 
also accelerates the drying of the next 
coat. The latter action must lie attri¬ 
buted to the oxygen contained in the 
red-lead, only a small portion of which 
is absorbed by the oil with which it is 
mixed. Kali, of Heidelberg, prepares a 
substitute fur boiled oil by mixing 10 
parts whipped blood, just as it is fur¬ 
nished fiom the slaughter-houses, with 
1 part of air-slukod lime si tied into it 
through a fine .sieve. The two are well 
mixed, and left standing fur 24 hours. 
The diity portion that collects on top 
is taken off, aud the solid poition is 
broken loose from the lime at the 
bottom ; the latter is stirred up with 
water, left to settle,and the waterpoui crl 
off* after the lime has settled. The clear 
liquid is well mixed up with the solid 
substance before mentioned. This ma-\s 
is left standing for 10 or 12 day*?, after 
which a solution of potash permanganate 
is added, which decolmizcs it and pre¬ 
vents putiefaetion. Finally the mix¬ 
ture is stirred lip, diluted with more 
water to give it the consistence of very 
thin size, filtered, a few drops of oil nf 
laveuder added, aud the preparation 
pieseived in closed vessels. It is'.aid 
to keep a long time without change. 
A single coat nl‘ this liquid will suffice 
to prepale wood or paper, as well ns 
lime or hard plaster walls, for painting 
with oil colours. This substance is 
cheaper than limeed-oil, and closes the 
pores of'the surface so perfectly that it 
takes much less paint to cover it than 
when primed with oil. 

Drying .—The drying of paint is to a 
great extent dependent upon the tem¬ 
perature. Below the freezing-point of 
water, paint will remain wet tor weeks, 
even when mixed with a considerable 
proportion nf driers ; while, if exposed to 
a heat of 120 c F, (40° C.), the same paint 
will become solid in a few hours. The 
drying of paint being a process of oxi¬ 
dation and not evaporation, it ia essen¬ 
tial that a good supply nf fell air 
should be provided. When a film of 
fresh paint is placed with air in a closed 
vessel, it due?* lint absorb the whole of 
the oxygon present ; but after a time 
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the drying process is arrested, and the 
remaining oxygen appears to have be¬ 
come inert. Considerable quantities of 
volatile vapours arc given off during 
the drying of paint; these are duo to 
the decomposition of the oil. When the 
paint has been thinned down by turpen¬ 
tine, the whole of this liquid evaporates 
on exposure to the air. There must, 
thurefoio, be a plentiful access of air, to 
remove the vapours formed, and afford a 
fresh supply of active oxygen. The 
presence of mobdure in the air is rather 
beneficial than injurious at tins stage. 
Especially in the case of paints mixed 
with varnish, moist au* appears to coun¬ 
teract the tendency to crack or slu ink. 
Under the erroneous impression that the 
drying of paint is a species of evapora¬ 
tion, open fires are sometimes kept up 
in freshly-painted rooms. It is only 
when the’temperature is very low that 
any benefit can result fiom this prac¬ 
tice : as a mle, it rather retards than 
hastens the sididitiintinn of the oil, 
which cannot take place rapidly in an 
atmosphere laden with carbonic acid. 
The first coat of paint should be tho¬ 
roughly dry before the second is ap¬ 
plied. Acrylic acid is formed dining 
the oxidation of lim-eed-oil, and unless 
this be allowed to evaporate, it may 
subsequently liberate carbonic acid from 
the white-lead present in most paints, 
and give rise to blisters. Sometimes 
a second priming-coat is given ; but 
usually the second coat applied contains 
the pigment. This, as soon as dry, is 
again covered by another coat, and 
subsequently by two or more fini.-ihing- 
coats, according to the nature of the 
work. 

Fiiling.- —Before the first coat is ap¬ 
plied to wood, all holes should be filled 
up. The filling usually employed is 
ordinary putty; this, however, some¬ 
times consists of whiting ground up 
with oil foots of a non-drying character, 
and when the films of paint are dry, the 
oil from the putty exudes to the surface, 
causing a stain. The best filling for 
ordinary purposes is whiting ground to 
a paste with boiled linseed-oil. For 
liner work, and for filling cracks, red- 


lead mixed with the same vehicle may 
be employed. Fur porous hard woods 
use boiled oil and corn starch stirred 
into a very thick paste ; add a little 
japan, and reduce with turpentine. 
Add no colour for light ash; for dark- 
ash and chestnut, use a little raw 
sienna; for walnut, burnt umber and 
a slight amount of Venetian red; for 
bay wood, burnt sienna. In no ease 
use more colour than is required to 
overcome the white appearance nf the 
starch, unless you wish to stain the 
wood. This filler is worked with brush 
and rags in the usual manner. Let it 
dry 48 hours, or until it is in condition 
to rub down with No. 0 sandpaper, 
without much gumming up; and if an 
extra fine finish is desired, fill again 
with the same materials, using less oil 
but more japan and turpentine. The 
second coat will not shrink, being sup¬ 
ported by the first. When the second 
coat is hard, the wood is ready for 
finishing up by following the usual 
methods. This formula is not intended 
for rosewood. 

Coats .—There is no advantage in lav¬ 
ing on the pfunt too thickly. A thick 
film takes longer to dry thoroughly 
than two thin films of the same aggre¬ 
gate thickness. Paint is thinned down 
or diluted with linseed-oil or turpen¬ 
tine. The latter liquid, when used in 
excess, causes the paint to dry with 
a dull surface, and has an injurious 
effect upon its stability. Sometimes the 
last coat of paint is mixed with var¬ 
nish, in order to give it greater bril¬ 
liancy. In this case, special care must 
be taken that the previous coats have 
thoroughly solidified, or cracks in the 
final coat may subsequently appear. 
The same remark applies when the 
surface of the paint is varnished. The 
turpentine with which the varnish is 
mixed has a powerful action upon the 
oil contained in the paint, if the latter 
is not thoroughly oxidized. The ex¬ 
terior of the paint is thus softened, ami 
the varnish is enabled to shrink and 
crack, especially in warm weather. 

Brushes. —The bristles are frequently 
fastened by glue or size, which is not 
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perceptibly acted upon by oil, and if 
brought into contact with this liquid 
alone* there would he no complaints of 
loose hairs coming out and spoiling the 
work. It is a common practice to leave 
the brushes in a paint-pot, in which the 
paint is covered with water to keep it 
from drying. The brushes are certainly 
kept soft and pliant in this way ; but 
at the same time the glue is softened, 
and the bristles come out as soon as 
the brush is used. After use, brushes 
should be cleaned, and placed in linseed- 
oil until again required, when they will 
be found in good condition. Treated in 
this way, they will wear so much better 
that the little additional trouble en¬ 
tailed is amply repaid. When brushes 
will not again be required for some 
time, the oil remaining in them should 
be washed out by means of turpentine, 
after which they may be dried without 
deterioration. On no account should 
oil be allowed to dry in a brush, as it is 
most difficult to remove after oxidation 
has taken place. The best means are 
steeping in benzoline for a few days, or 
in turpentine, with occasional washing 
in soda-water and with soft-soap, avoid¬ 
ing too violent rubbing. 

Surface .—Wlien the surface to be 
painted is already covered with old 
paint, this should be either removed or 
rubbed down smooth before applying 
the new. "When the thickness of the 
old coat is not great, rubbing down, ac¬ 
companied by a careful scraping of 
blisters and defective parts, will suffice. 
When the thickness of the old paint 
necessitates its removal, it may either 
be burnt oft^ or softened by a solution of 
caustic alkali, aud afterwards scraped. 
The burning process is the most effective, 
and leaves the wood in a fit condition 
to receive the fresh coat of paint; but 
it is not applicable in the case of fine 
mouldings. When caustic potash or 
soda is used, the paint is left in contact 
with it for some time, when the linoleic , 
acid of the oxidized linseed-oil becomes 
saponified, and can easily be scraped or 1 
scrubbed off the surface of the wood. . 
Whenever an alkali is employed, it is of , 
the greatest importance that the wood 


should afterwards be thoroughly washed 
several times with clean water, in order 
to remove every trace of the solvents. 
Any soda or potash remaining in the 
pores of the wood would not only retain 
moisture and cause blistering, but would 
also have an injurious action upon the 
vehicle of the paint subsequently ap¬ 
plied, and in many cases upon the pig¬ 
ment itself. The remarks already made 
as to the necessity of an absolutely dry 
surface should be borne in mind in 
this instance. When the surface of the 
paint is to be protected by a coat of 
varnish, the latter should not be applied 
until the whole of the oil contained in 
the paint has solidified. The wrinkling 
of varnish upon paint is frequently 
erroneously attributed to the bad 
quality of the varnish, when the real 
cause is the incomplete oxidation of the 
jiaint itself. 

Water-colours .—The manufactuie of 
water-colour paints is more simple than 
that of oil-paints, the pigments being 
first ground extremely fine and then 
mixed with a solution of gum or glue. 
The paste produced in this manner is 
allowed to dry, after having been stamped 
into the form of cakes. As soon ns the 
hardened mass is rubbed dowu with 
water, the gum softens and dissolves, 
aud if the proportion of water be not 
too great, the pigment will remain 
suspended in the solution of gum, and 
can be applied in the same manner as 
oil-paint. To facilitate the mixing with 
water, glycerine is sometimes added to 
the cake of paint, winch then remains 
moist aud soft. 

Rcmovmg Smell. —(1) Place a vessel 
of lighted charcoal in the room, and 
throw on it 2 or 3 handfuls of juniper 
berries; shut the windows, the chimney, 
and the door close; 24 hours afterwards 
the room may be opened, when it will 
be found that the sickly, unwholesome 
smell will be entirely gone. (2) Plunge 
a handful of hay into a pail of water, 
and let it stand in the room newly 
painted. 

Discoloration. — Light - coloured 
paints, especially those having white- 
lead as a basis, rapidly discolour under 
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different circumstances. Thus white 
paint discolours when excluded from 
the light; stone colours lose their tone 
when exposed to sulphuretted hydrogen, 
oven when that is only present in very 
small quantity in the air; greens hide 
or darken, and vermilion loses its 
brilliancy rapidly in a smoky atmo¬ 
sphere like that of London. LudersiWf 
thinks that the destructive change is 
principally due to a property in linseed 
oil which cannot be destroyed. The 
utility of drying oils for mixing pig¬ 
ments depends entirely on the fact that 
they are converted by the absorption of 
oxygen into a kind of resin, which retains 
the colouring pigment in its semblance; 
but during this oxidization of the oil— 
the drying of the paint—a process is 
set up which, especially in the absence 
of light and air, soon gives the whitest 
paint a yellow tinge. Ludersdurf there¬ 
fore proposes to employ an already 
formed but colourless resin as the bind¬ 
ing material of the paint, and he selects 
two resin* as being specially suitable—■ 
one, sandai’aoh, soluble in alcohol; the 
other, dammar, soluble in turpentine. 
The sandarach must be carefully picked 
over, and 7 oz. is added to 2 oz. Venice 
turpentine and 24 oz. alcohol of sp. gr. 
u-833. The mixture is put in a suit¬ 
able vessel over a slow lire or spirit- 
lamp, and heated, stirring diligently, 
until it is almost boiling. If the 
mixture be kept at this temperature, 
with frequent stirring, for an hour, the 
resin will be dissolved, and the varnish 
is ready for use as soon as cool. The 
Venice turpentine is necessary to pre¬ 
vent too rapid drying, anrl more dilute 
alcohol cannot be employed, because 
sandarach does not dissolve easily in 
Weaker alcohol, and, furthermore, the 
alcohol, by evaporation, would soon 
become so weak that the resin would be 
precipitated as a powder. When this 
is to l»e mixed with white-lead, the 
latter must first be finely ground in 
water, and dried again. It is then 
rubbed with a little turpentine on a 
slab, no more turpentine being taken 
than is absolutely necessary to enable it 
to be worked with the muller; 1 lb. of 


the white-lead is then mixed with exactly 
£ lb. of varnish, and stiried up for me. 
It must be applied lapidly, because it 
dries so quickly. If when dry the 
colour is wanting in lustre, it indicates 
the use of too much varnish In such 
cases., the ai tide painted should be 
rubbed, when perfectly diy, with a 
woollen cloth to give it a gloss. The 
dammar varnish is made by heating 
8 oz. dammar in Id oz. turpentine oil 
at 165° to 100° F. (74° to 88° C.), stir¬ 
ring diligently, and keeping it at this 
temperature until all is dissolved, which 
icquires about an hour. The vnrni.-h 
is then decanted from any impurities, 
and pieserved for use. The second 
coat of the pure varnish, to which half 
its weight of oil of turpentine has hern 
added, maybe applied. It is still Letter 
to apply a coat of sandarach varnidi 
made with alcohol, because dammar 
rainibh alone does not possess the hard¬ 
ness of sandarach, ami when the article 
covered with it is handled much, dees 
not last so long. 

jllisceUuncous Paints. — Under this 
head the following few varieties deserve 
notice :— 

Cement Paint for Carton-pierre.— 
Composed of 2 parts washed graphite, 2 
red-lead, 16 freshly-prepared cement, 16 
barium sulphate, 4 lead protoxide, 2 
alcoholized white litharge. The paint 
must be put on as soon as the roofing is 
securely fastened, choosing the dry 
season and a sunny day. Care must be 
taken to put it on well over the joints; 
it is recommended that an extra coating 
should be given to the portions that 
overlap each other, so as to render 
them watertight. As a rule, two coats 
are put on. The first, whilst still wet, 
is covered with an even layer*of fine 
dry sand spiinkled over it through a 
sieve. This is done bit by bit, as the 
roof is painted, so as to prevent the 
workmen stepping on the wet paint. 
The second coal is put on about a week 
later, the sand which has not stuck fast 
being first swept off. The second coat 
is not sanded. It is merely intended to 
combine with the under-coat and form 
a durable waterproof surface, which will 
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prevent the evaporation of the tar-oil, 
the usual cause of the failure of carton- 
pierre roofing, ami present a good ap¬ 
pearance as well. (Mack.) 

Copper paint. — Bessemer’s copper 
paint gives a glossy and elegant cover¬ 
ing to°metal, wood, or porcelain; when 
united with oil 1 *, it assumes an antique 
green appearance. 

(joId paint.—Bo not mix the gold 
size and powder together, but go over 
the article to be gilded with the size 
alone, giving an even and moderate 
coating. Let it dry (which will not 
take long) till it is just sticky, or, as 
gilders call it, “ tacky.” Then over a 
sheet of smooth writing-paper dust on 
the dry gold powder by means of a 
stout, soft, sable brush. 

Iron paint. —The ‘ Photographicches 
Wochenblutt * mentions that Spangen- 
berger has a paiut composed of pul¬ 
verized iron o,nd linseed-oil varnish. It 
is intended for painting damp walls, 
kettles, outer walls, or any place or 
vessel exposed to the action of the open 
air and weather. Should the article be 
exposed to frequent changes of tempera¬ 
ture, linseed-oil varnish and amber 
varnish should be mixed with the paint 
intended for the first 2 coats, without 
the addition of any artificial drying 
medium. The first coat should be ap¬ 
plied rather thin, the second a little 
thicker, and the last in a rather fluid 
state. It is not necessary to free iron 
from rust, grease, &c., by means of acid 
before applying the paint, as a superficial 
cleaning is sufficient. The paint is 
equally adapted as a weather-proof 
coating for iron, wood, and stone. 

Lime paints.— (a) For deal floors, 
wood, stone, and brick work. Dissolve 
15 dr. good glue by boiling with thickish 
milk of lime, which contains 1 lb. caustic 
lime. Then add linseed-oil, just su 111- 
cient to form a soap with the lime. 
This mixture can be used for making 
up any colour which is not altered by 
lime. A solution of shellac in borax 
can be added for brown-red or brown- 
yellow colours, and is very suitable in 
painting deal floors. With a coating of 
varnish or lake, the substances thus 


painted assume a fine lustre. They can 
be polished with linseed-oil or turpen¬ 
tine. 

(6) A lime paint which will bear 
washing. 3 paits flint, 3 marble frag¬ 
ments and sandstone, 2 calcined white 
china-clay, and 2 slaked lime, all in 
powder, furnish a paint to which chosen 
colours, that may be employed with 
lime, arc added. 'This paint, by re¬ 
peated applications, becomes as hard as 
stone, without losing porosity. 

Silicated.— When the surface to be 
painted is of a mineral nature, such as 
the exterior of a house, the pigments 
may be mixed with a vehicle consisting 
chiefly of water-glass, or soda or potash 
silicate. This method of painting re¬ 
quires some care, and a knowledge of 
the chemical nature of the pigments 
used. Some colours are completely 
destroyed by the alkali contained iu the 
water-glass. Among those pigments 
which are not altered by the alkali may 
be mentioned lime carbonate, baryta- 
white, zinc-white, cadmium-yellow, 
Naples-yellow, baryta chromate, chrome- 
red, red ultramarine, blue ultramarine, 
cobalt-blue, cobalt-green, chrome-green, 
ivory-black. When a wall is to be 
painted, it should first be prepared with 
a mortar composed of pure fat lime and 
clean sharp sand. The water used 
should also be free from saline impuri¬ 
ties, as these might subsequently efllo- 
resce and destroy the surface of the 
paint. When the surface of this plaster 
is dry, a weak solution of water-glass 
should be applied, and the operation 
repeated several times. A strong solu¬ 
tion cannot be used, because it foims 
a thin skin on the surface of the plaster, 
which closes the poles, and prevents the 
penetration of the water-glass. The 
pigments are rubbed dawn with a very 
weak solution of water-glass, and ap¬ 
plied in the ordinary manner. When 
thoroughly dry, the painted surface is 
treated with a warm solution of potash 
silicate applied in the form of a spray. 
Soda silicatemay also be used, but the 
soda carbonate which is then formed is 
liable to cause efflorescence. A pigment 
fixed on the surface of a wall in this 
2 f 2 



PIGMENTS, TAINT, AND PAINTING. 


430 


manner i-> as durable as the wall itself, i 
and can l>c exposed to the weather ' 
without any fear of deterioration. 

Steatite paint.—In the United States 
this is made from a native hydrated 
magnesia silicate, and is applied to ships’ 
bottoms, to walls for preventing damp¬ 
ness, and to roofs for making them 
fireproof. 

Transparent paints.—If in a position 
to coat the glass before putting in 
frame, excellent effects may be got by 
using ordinary shellac varnish (made 
with bleached shellac) tinted with ani¬ 
line dye. The glass must be slightly 
warmed before applying the varnish. 
The strongest spirit of wine should bo 
used for dissolving the shellac and the 
powdered (not liquid) aniline colours. 
Sufficient of the colour must be added 
to the varnish to give tho required tint: 

1 part of shellac to 8 of spirit is, a good 
proportion. Methylated spirit will do. 
The varnish should be poured on and 
placed evenly over the glass (not painted 
on), and the superfluous quantity re¬ 
turned to the bottle. 

Tungsten paints.—The mineral colours 
from tungsten are obtained by decom¬ 
posing soluble tungstates by means of 
salts of the metals yielding insoluble 
phosphates. The tungstate of nickel 
produces a light green, tungstate of 
chromium a dark grey, tungstate of 
cobalt a violet or indigo blue, and tung¬ 
state of barium a bright white colour. 
Tungstic acid alone gives a fine Light 
greenish-yellow. All tlieso colours may 
be employed for water- or oil-colour 
paints; the last is a really desirable 
and probably quite unchangeable colour. 

Window paint.—Mix with white lead, 
boiled oil or varnish, and a small quan¬ 
tity of driers (no turps, which hardens 
for the time, being a volatile oil, and 
therefore objectionable in ibis case); 
paint this over the glass thinly, and 
stipple it. If you have not a proper 
brush, make a large pledget of cotton 
wool or tow, cover it with a clean 
bit of linen rag, and quickly dab it over 
the paint. 

Zinc paint.—-The difficulty of making 
oil colours adhere to zinc is well known. 


Some time since, Prof. Bottger published 
a process which consists in applying 
with a hard brush a mordant composed 
of 1 part copper chloride, I copper 
nitrate, 1 sal-ammoniac, and 64 water 
to which is added afterwards 1 hydro! 
chloric acid. The zinc immediately be- 
comes intensely black, which changes in 
drying (12 to 24 hours) to a dirty 
whitish grey, on which oil colours m a ' T 
be laid, and to which they will adhere 
firmly. 

Painting. — The composition of 
paints should be governed—(1) bv the 
nature of the material to ho painted: thus 

the paints respectively best adapted fur 

wood and iron differ considerably; (2) 
by the kind of surface to be covered—a 
porous surface icquirwj more oil than 
one that is impervious; (3) by the 
nafcuie and appearance of the work to 
be done: delicate tints require culonr- 
less oil, a Hat led surface must be 
painted without oil (which gives gloss 
to a shining surface), paint for surfaces 
intended to be varnished must contain 
a miuiumni of oil; (4) by the climate 
and the degree of exposure to which the 
work will be subjected: for outside 
wvik, boiled oil is used, because it wea¬ 
thers better than raw oil. turps is 
avoided as much ns possible, because it 
evaporates and does not last; if, how¬ 
ever, the work is to be exposed to the 
sun, turps is necessary to prevent the 
paint from blistering; (5) the skill of 
the painter aftects the composition; a 
good workman can lay on even coats 
with a smaller quantity of oil and turps 
than one who is unskilful; extra turps, 
especially, arc often added to save 
labour; (6) the quality of the materials 
makes an important difference in the 
proportions used: thus more oil and 
turps will combine with pure than with 
impure white lead ; thick oil must be 
used in greater quantity than thin; 
when paint is purchased ready ground 
in oil, a soft paste will require less 
turps and oil for thinning than A thick; 
(7) the different coats of paint vary in 
their composition : the first coat laid on 
to new work requires a good deal of 
oil to soak into the material; cn old 
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work, the first float requires turpentine best to be used in mixing paints vary 
t 0 make it adhere; the intermediate according to their quality, the nature of 
cu.its contain a proportion of turpentine the work required, the climate, and 
to make them work smoothly; and to other considerations. The composition 

the filial coats the colouring materials of paint for different coats also varies 

are added, the remainder of the ingre- considerably. The proportions given in 
dients being varied according as the the following table must only be taken 
surface is to be glossy or flat. as an approximate guide when the 

The exact proportions of ingredients materials are of good quality :— 

Table showing the Composition of the different Coats of White Paint, and 
the Quantities required to cover loo yd. of newly-worked Pine. 



Inside xcoi'kj 
4 coats not flatted. 

Priming 
2ud coat 
3rd coat 
4th coat 

Inside work, 4 
CutUs and JluiUnj. 

Priming 
‘Jud coat .. 

3rd coat 
4th coat 
Flatting 

Outside uorlif 
4 coats not flatted. 

Priming 
2nd co.it 
3rd c»nt 
4th coat 
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Ih. 

X Sometimes more red-lead is 
£ used mid less drh r. 

A * Sometime? jnst enough retl- 
X lead is u-ed to give a fLah- 

* coloured tint. 


1-8 
1-10 
1—10 
1-1 u 
1-10 


When the finished colour is 
not to be pure white. It is 
better to have nearly all the 
1-8 oil boiled oil. All boiled oil 
0 duos not work well. For pure 
- ]f -> white, a larger proportion of 
raw oil is necessary, because 
1-10 bulled oil is tuo dark. 


For every 100 sq. yd., besides the painting old work, two coats are gene- 
materials enumerated in the foregoing, rally required, the old paiut being 
2\ lb. white-lead aud 5 lb. putty will considered as priming. Sometimes au- 
be required for stopping. The area other coat may be deemed necessary, 
which a given quantity of paint will For outside old work exposed to the 
cover depends upon the nature of the sun, both coats should contain 1 pint 
surface to which it is applied, the pro- turpentine and 4. pints boiled oil, the 
portion of the ingredients, and the state remaining ingredients being as stated 
of the weather. When the work is in the foregoing table. The extra- 
required to dry quickly, more turpon- turpentine is used to prevent blister- 
tine is added to all the coats. In re- ing. In cold weather, more turpentine 
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should be used to make the paint flow 
freely. 

Surface painting is measured by the 
superficial yd., girting every part of 
the work covered, always making 
allowance fur the deep cuttings in 
moulding*?, carved work, railings or 
other work that is difficult to get at. 
Where work is very high, and scaffold¬ 
ing or ladders have to he employed, 
allowances must be made. The follow¬ 
ing rules are generally adopted in 
America in the measurement of work :— 
Surfaces under 0 in. in width or gilt 
are called 0 m. *, from t> to 1*2 in., 12 in.; 
over 12 in., measured superficial. Open¬ 
ings are deducted, but all jambs, reveals, 
or casings are measured girt. Sashes 
are measured solid if more than two 
lights. Doors, shutters and paneling 
are measured by the girt, running the 
tape in .ill (parks, angles or corners. 
Su-di doors measure solid. Glazing in 
both windows and doors is always extra. 
The tape should be run close in over the 
battens, on batten doors, and if the stud* 
is beaded, add 1 in. in width for each 
bead. Venetian blinds are measured 
double. Dentals, brackets, medallions, 
ornamented iron work, balusters, lattice 
work, palings, or turned work, should all 
be measured double. Changing colours 
on base boards, panels, cornices, or other 
work, one-fourth extra measurement 
should be allowed for each tint. Add 
5 per cent, to regular price for knot¬ 
ting, puttying, cleaning, and sand¬ 
papering. For work done abuve the 
ground floor, charge as follows :—Add 
5 per cent, for each storey of 12 ft. or 
less, if interior work ; if exterior work, 
add 1 per cent, for each ft. of height 
above the first 12 ft. 

C<irruije-Piiintinj. — The following is 
the substance of an address delivered 
by McKeon, secretary and treasurer of 
the Master Car-Painters* Association, 
of the United States:—A fir&t-clus-s 
railway coach costs, when complete, 
about 1200/. To protect this work, 
the painter expends 60?. to 120/. 
The latter figure will make a first- 
class job* The car has been, com¬ 
pleted in the wood-shop, and is turned 


over to the painter, who is responsible 
for the liui.-d). He is expected lo smooth 
over all rough places or defects in the 
wood, which requires both patience and 
skill to make the work look well. 
Twelve weeks should be the time all 
lowed to paint a car, and it cannot he 
done in any less time, to make a o-or.d 
job that will be a credit to the painter 
and all other parties interested m the 
construction and finish of the car. Too 
much painting is dune in a hairy ■ 
proper tunc is not given the work to 
dry or become thoroughly hardened 
before it is run out of the shop, and 
consequently it does not always give 
the satisfaction it should ; nor can it 
he expected that hurried work will be 
so lasting or durable as that which 
has the necessary time given to finish it. 

Priming Paint,—The priming coat of 
paint on a car is of as much nupoi twice 
as any succeeding one, and perhaps 
moie. Good work i* ruined in the prim¬ 
ing by little or no attention being 
given by the painter to the mixing anil 
application of the first coat. The found¬ 
ation is the support, and on that rests 
success or failure. The priming should be 
made of the proper material, mixed with 
cave from good lead and good oil, and 
uot picked up from old paints, which 
have been standing mixed, and must 
necessarily be fat and gummy, fur such 
are unfft for use on a good job, and 
will have a decided tendency to spoil 
the whole work. Special care should 
be exercised, both in mixing and apply¬ 
ing the priming, and it should be put 
on very light, so that it may penetrate 
well into the wood. Too much oil is 
worse than not enough. Good ground 
lead is by far the be-st material for the 
under-coats on a car. Two coats 
should be given to the car before it is 
puttied, as it is be*-L to fill well with 
paint the nail-holes and plugs, as well 
as defects in the wood, so that moisture 
may not secure a lodgment, which 
otherwise will cause the putty to swell, 
although sometimes unseasoned lumber 
will swell the putty ; and as it shrinks, 
the nail remains stationary, and of 
course the putty must give way. 
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Best Putty.—In mixing putty, which 
may be a small matter with some, take 
care to so prepare it that it will dry 
perfectly hard m IS hours. Use ground 
lead and japan, stiffening up with dry 
lead, and whatever colouring you may re¬ 
quire in it to match your priming coats. 

The next coats, after the woi k is well 
puttied, should be made to dry Hut and 
hard. Two coats should be applied, 
and, for all ordinary jobs or cheap work, 
sandpapering is all that is necessary for 
each coat; but when a good surface is 
required, I would recommend one coat 
to he put on heavy enough to till the 
grain*, ami befoie being set, scrape 
with a steel scraper. The plain surface 
is all that requires coating and scraping 
with the heavy mixture. Fur this coat, 
which is called filling, use one half 
ground lead and any good mineral which 
experience lias shown can be relied on. 
This scraping of the panel work will 
fill the wood equal to two coats of 
rough-stuff, and saves a great amount 
of labour over the old process, when so 
much nibbing with lump pumice was 
done. Sandpaper when the filling is 
thoroughly hard, aud apply another 
coat of paint of ordinary thickness, 
when, after another sandpapering, you 
have a good surface for your colour. 

Bough-coating on cars has gone al¬ 
most out of use, and few shops ure uow 
using it to any extent. My experience 
is that paint has less tendency to crack 
where rough-stuff is left off. I do not 
claim that the filling was the piincip.il 
cause of the cracking, if it was properly 
mixed; but I believe the water used in 
rubbing down a car with the lump 
pumice injures the paint, as it will 
penetrate in some places, particularly 
around the moulding plugs. 

Finishing Colour.—The car being 
ready for the finishing colour, this 
bhmild be mixed with the same pro¬ 
portion of dviei as the previous coat, or 
just sufficient to have it dry in about 
the same time. A great error with 
many car-painters is using a large por¬ 
tion of oil in the under-coats, and then 
but little, if any, in the finishing coats : 
this has a decided tendency to crack, 


the under-coats being more elastic. 
Always aim to have colour dry in about 
the same time, after you have done your 
pi lining ; by this plan you secure what 
all painters should labour to accom¬ 
plish—namely, little liability to crack. 
Work will of course crack sometimes, 
after being out a few months, or when 
it has icpeated coatings of varnish; 
and using a quick rubbing-varnish on 
work will cause it to give way in fine 
checks quicker than anything else. 
Many of the varnishes used are the cause 
of the paint cracking, and no painter 
has been wholly exempt fiom this 
trouble. 

Cause of Cracking.—The most com¬ 
mon cause of clacking 1.1 poor japan, 
which is the worst enemy that the car- 
painter has to contend with. The 
greater part of the japan is too elastic, 
and will dry with a tack, uiul the japan 
gold size lias generally the same fault, 
all hough the English gold size is gene¬ 
rally of good quality; but its high 
price is an objection to its use. A little 
more care in the manufacture of japans 
would give a better drier, and few 
would object to the additional cost. 
Japan frequently curdles in the paint; 
it will not mix with it, but gathers in 
small gummy particles on the top. 
Work painted with such material cannot 
do otherwise than crack and scale, and 
the remedy lies only in getting a good 
pure article of turpentine japan. 

In regard to using ground lead, car- 
pamters differ, as some prefer to grind 
their own in the shop. I use the manu¬ 
factured lead, and my reasons for doing 
so arc that it is generally liner than 
any shop can grind it with present faci¬ 
lities, and it has age after grinding, 
which improves its quality. Ton can 
also get a purer lead and one with more 
body than you can by grinding in the 
shop, which is a fact that I think most 
painters must admit, I have tested it 
very fully, and am convinced on this 
point. 

Mixing the Paints.—Permit me to 
make a few suggestions hove in regard 
to the mixing of paint, which may not 
fully agixe with others’ views. There 
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is just ns much paiut that cracks by 
putting it on too ilat as by using too 
much oil. Some painters mix their 
fiuUhmg colour so that it is impossible 
to get over a panel ot* ordinary size 
be Lore it is set under the brush, and 
consequently the colour will rough up. 
Colour should be mixed up so that it 
will not Hat down for some time after 
leaving it, and then you have got some 
substance that will not absorb the 
varnish as last as it is applied to the 
surface. This quick drying of colour is 
not always caused by want of oil in it, 
but because there is too much japan, 
and a loss quantity of the latter will do 
better work, and make a smoother 
finish. Give your colour 48 hours to 
dry between coats; always give that 
time, unless it is a hurried job, and 
experience has fully demonstmted that 
it is poor economy to hurry work out. 
of the shop before it is properly finished. 

Oils, Briers, and Colours.—In car- 
paintiog, both raw and boiled oils are 
used, and good work may be done with 
either, but I recommend oil that is but 
slightly boiled, in preference to either 
the raw or the boiled. After it is 
boiled, if it is done in the shop, let it 
stand *24 hours to settle, then strain off 
carefully; this takes out all the im¬ 
purities and fatty matter from the oil, 
and it will dry much better, nor will it 
have that tack after drying that you 
find with common boiled oil. Use the 
proper quantity of drier in mixing your 
paint, and a good reliable job will be 
the result. In car-painting, never use 
prepared colours which are ground in. 
oil, as nine-tenths of such colours are 
ground in a very inferior oil, and they 
may have been put up for a great 
length of time, in which case they 
become fatty, and will invariably crack. 
These canned colours do not improve 
with age, as lead and varnish do. 
Finishing colours should all be ground 
in the shop, unless special arrangements 
can be made with manufacturers to 
prepare them ; and the colour should 
be fresh, not over G or 8 days old after 
being mixed and open to the air. 
Enough may be prepared at a time to 


complete the coating ou a job; hut 
when colour stands over a week, it is 
not fit to use on first-class work, as it 
becomes lifeless, ami has lost that live 
working which we hud in freshly mixed 
colours. Such colour may, however, he 
used upon a cheap class of work, or , jn 
trunks, stops, &e. t so that nothing need 
be wasted in the shop. 

Varnishing.—Three coats of varnish 
over the colour arc necessary on a first- 
class coach. The first coat should be 
a hard drying varnish put on the Hat 
colour; the quick rubbing that some 
use I would not recommend, but one 
that will dry in 5 days (in good drying 
weather) sulliciently hard to rub, is the 
best for durability. After striping and 
ornamenting the car, and when tho¬ 
roughly washed, give a coat of medium 
drying varnish. Let this stand 8 days; 
then rub lightly niLh curled hair or 
fine pumice, and apply the finishing 
coat, which is “wearing body;” this 
will dry hard in about 10 days, after 
which the car may he run out of the 
shop. It should then he washed with 
cold water and a soft brush, and is 
ready for the road. In varnishing, 
many will apply tho varnish as heavy 
as they can possibly make it lie, when, 
as a consequence, it flows over and runs 
or sags down in ridges, and of course 
docs not harden properly ; this also 
leaves a substance for the weather to 
act on. It is better to get just enough 
on at a coat to make a good even 
coating which will flow out smooth, 
and this will dry hard, and will cer¬ 
tainly wear better than the coat that is 
piled on heavily. 

Varnishing, we claim, can be over¬ 
done, some painters’ opinions to the 
contrary. We have hoard of those who 
put gal. on tho body of a fifty-foot 
car at one application, and we have also 
listened to the declaration, made by 
a member of the craft, that he put 
2 gal. on the body of a locomotive tank. 
Such things are perhaps possible, and 
may have been clone; but if so, we 
know that the work never stood as well 
as it would if done with one-half the 
quantity to a coat, In varnishing a car, 
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care should be taken to have the surface 
clean ; water never injures paint where 
it is uni'll for washing j and a proper 
attention to clcauhne&s iu this respect, 
and in the care of brushes used for 
varnishing, will ensure u good-looking 
job. 

Perhaps pour shop facilities for doing 
work are none of the best, but do the 
best you can with what you have. 
Select, if possible, a still, dry day for 
varnishing, especially for the finishing 
coat. Keep your shop at an even tem¬ 
perature ; avoid cold drafts on the car 
jrom doors and windows ; wet the iluor 
only just sufficient to lay the dust, for 
if too wet, the dampness arising will 
have a tendency to destroy the lustre of 
your varnish. Of course we cannot 
always do varnishing to our perfect 
satisfaction, especially where there are 
•25 or 30 men at work iu an open shop, 
and 6 or 8 cars are being painted, when 
more or less dirt and dust are sure to 
get on the work. 

A suggestion might here be made to 
railroad managers, which is that no 
paint-shop is complete where the entire 
process of painting and finishing a car 
is to be done in one open shop. A paint- 
shop should be made to shut off in 
sections by sliding doors, one part of the 
shop being u&ed exclusively for striping 
and varnishing. I know from experi¬ 
ence that nine-tenths of the railroad 
paint-shops are deficient in this parti¬ 
cular, and still we are expected to turn 
out a clean job, no matter what diffi¬ 
culties we are compelled to labour 
under. Many further hints might be 
given in regard to this matter of shop 
facilities and conveniences ; but as it is 
not here my object to argue the poiut, 
I leave it with this brief mention. 

Importance of Washing Vehicles.—In 
regard to the care of a car after it has 
left the shop, move attention should he 
given to this than is done on many 
roads. The car should not be allowed 
to run until it is past remedy, and the 
dirt and smoke become imbedded in the 
varnish, actually forming a part of the 
coating, so that when you undertake to 
clean the car you must use soda or soap 


strong enough to cut the varnish before 
you succeed in removing the dirt. Cars 
should he washed well with a brush and 
water at the end of every trip. This 
only will obviate the difficulty, and 
these repeated washings will harden the 
varnish as well as increase its lustre. 
We know that, in washing a car, where 
soap is required to remove the dirt and 
smoke, it is almost impossible to get the 
smoke washed off' clean; and if it is not 
quite impossible, the hot sun and rain 
will act on the varnish and very soon 
destroy it. 

Re-varnishing.—Cars should be taken 
in and re-varnished at least once in 
12 months ; and if done once in 8 
months, it is better for them, and they 
will require only one coat; but where 
they run a year, they will generally 
need two coats. Those varnished during 
the hot months will not stand as well 
as if clone at any other time. Painting 
done in extremely cold weather, or in 
a cold shop, is more liable to crack 
than if done in warm weather. 

How to Dry Paint.—Paint dried in 
the shop, where there is a draught of dry 
air passing through, will stand better 
than that dried by artificial beat; and 
you will find, by giving it your atten¬ 
tion, that work which has failed to 
stand, and which cracked or scaled, was 
invariably painted in the winter season 
or in damp, wet weather. I have paid 
some attention to this matter, and know 
the result. 

Woodwork Painting.— One of 
the attendant drawbacks of houses that 
are newly built, or have been hastily 
finished for letting, is the inferior paint¬ 
ing of the woodwork, and its speedy 
destruction. The wood is not thoroughly 
dry, and the consequence is the pre¬ 
paratory coat does not adhere; the pores 
being full of danqmess, it is impossible 
for the oil to sink into them, especially 
as oil and water are immiscible. Another 
equally injurious condition is the gum- 
resin which exudes from the knots of 
new pine and other timber. Painted 
over before it lias time to come to the 
surface, the coat is destroyed by the 
action of the gum. Now, these evils 



442 


pigments, paint, and painting. 


have to be enduml mi long a*, the wood 
has no time to got seasoned. The painter 
follows the carpenter witliout any 
interval ot‘ time, and before the action 
of the weather can bring out the 
moisture and resinous substances. A 
coating of shellac is usually given to 
the knots, though this is often so thin 
as to be worthless. Crude petroleum, 
as a preservative coat, is found to be an 
admirable preparation for the painting. 
The petroleum is thin, and penetrates 
the wood, filling up the pores, and 
giving a good ground for the coats of 
paint. According to oue Amciican 
authority, the preparation is of great 
value. The priming coat should bo 
thin aiul well rubbed In, and it is better 
to use a darker colour than white-lead 
as a base. White-lead forms a dense 
covering to the surface, though it lias 
its disadvantages. When petroleum has 
formed the first coat, two other coats 
will suffice, one being the priming Coat, 
and a third coat may he given after the 
Work has stood for a season. It is a 
very desirable plan to leave the paint- 
ing^ or rather finishing coats, for a time, 
so that any imperfections in the wood 
or work may be discovered; it also 
allows time for any change of colour 
that may be made. After the priming 
coat, it is usual in good work to stop all 
cracks, nail-holes, and other defects 
with putty ; hut m the commoner class 
of paintings, the coats are laid on 
quickly; the preceding coat has hardly 
tjme to dry before the next is put on, 
and all the defects of wood, bad season¬ 
ing, exudation of gum, &c., quickly 
begin to show themselves through and 
disfigure the work. A good paint ought 
to possess body power of covering up, 
of flowing evenly from the brush, and 
become hard. Though zinc-white has 
less body than white-lead, it is more 
durable, and will stand sulphur acids 
without blackening. Some colours 
stand better than others; the ochres, 
Indian and Venetian reds, burnt and 
raw umber are reliable, and may be used 
without scruple. It is also worthy of 
notice that salt air acts injuriously oil 
white-lead, and zinc-white is therefore 


lire(ei able in situations exposed to the 
sea-air. (Em;. Mech.) 

POTASSIUM OX AT. a te. 
Tlie rnjiiil dry-plate processes in photo¬ 
graphy, which are at present exciting 
considerable attention among the mure 
advanced classes of those engaged in the 
art, have created a demand for neutral 
potassium oxalate that cannot be sup¬ 
plied through the ordinary trade chan¬ 
nels. The preparation is simple, in¬ 
volving no special apparatus. There 
me three oxaiates of potassium known 
to chemists — the neutral salt here 
interred to, and which contains two 
atoms of potassium to one molecule of 
acid; the biuuxalate, the ordinal y salt 
of sorrel of the drug stores, and that 
which is found in many plants, contain¬ 
ing one atom of potassium to one of 
acid; nnd the quadroxalate, a salt nut 
frequently prepared or used, in winch 
the proportions of potassium and aud 
are one to two. Tire neutral salt is the 
only one used in photoginphv. It 
crystallizes in rhombic prisms, is"stable 
in the air, contains 2 molecules of 
water of crystallization which may bn 
driven oil' by heat, and is soluble in 
about 3 times its weight of cold water. 

It is evident that the easiest mode of 
preparing this salt is by neutralizing a 
solution of carbonate of potassium by 
oxalic acid. Some have recommended 
that the ordinary salt of sorrel (sal 
aci'tosclltt) be rendered neutral by the 
addition of the carbonate, but this is 
certainly a roundabout and expensive 
plan, not only ns involving the use of 
move costly material, but unnecessary 
evaporation. The most expeditions 
method will be found to be as follows; 
—Dissolve a quantity—say 1 lb.—of 
carbonate of potassium in an equal 
weight of cold water, decanting the 
clear solution from any uudissolved 
sediment, if such should remain. This 
residue consists of potassium sulphate 
or silicate, and is commonly present in 
the ordinary salts of tartar of commerce. 
Put the clear solution in an enamelled 
iron, porcelain, or wedgwood dish, add a 
quantity of water equal to that first 
employed, and heat to the boiling-point. 
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Add carefully, and by small portions, 
avoiding mishap by effervescence, suffi¬ 
cient powdered oxalic add to neutralize 
the carbonate, testing carefully towards 
the close with fce.A-puper. If necessary, 
filter the solution while hot, and set 
adde to crystallize. A fresh crop of 
crystals may of course he obtained by 
evaporating the mothei-liquor. 

The quantity of oxalic add required 
cannot be definitely stated, as both add 
and carbonate are generally impure; 
but theoretically, 174 parts of carbonate 
should require DO of add, and produce 
202 of neutral oxalate. The product 
will practically be always considerably 
less than this, seldom equalling more 
than the weight of the carbonate em¬ 
ployed. 

As has been stated, the neutral 
oxalate h soluble in about 8 times its 
weight of water, and as photographers 
use a satin a ted solution, there is no 
reason, if time be an object, why a 
liquor should uot be pieparcd extempor¬ 
aneously, or at least that the opeialimi 
of crystallization might not be omitted. 
The specific gravity of such a sululion 
is, at ordinary temperatures, 1’220, 
and 10 oz. of the salt, when dissolved, 
measure 20‘ fl. oz. Such a solution, 
except made with distilled water, nill 
of course require filtering, a* the lime 
present in ordinary water is precipitated 
as oxalate, (E. B. Shuttleworfch.) 

PBESERVTN'O. —The art of pre¬ 
serving is a most comprehensive subject, 
and includes the methods adapted to 
delay the decomposition, oxidation, or 
destruction by any other means of all 
those substances which arc useful to 
man. Fur facility of reference, as well 
as systematic treatment, the subject is 
divided into the following sections: 

Charred Paper. — Collodion is 
poured over the charred paper. In a 
few minutes this dries, and a tough 
transparent coating is produced, through 
which the printing, &c., can be seen. 
Bank-notes aud other documents charred 
by fire have been thus successfully 
treated. (Scient. Amcr.} 

Food.—The object here will be to 
avoid such matters as may be found in a 


handbook of cookery, and to confine 
attention to the processes which have 
been devised for wholesale purposes. The 
subject may bo divided into the follow¬ 
ing heads:— 

JJicr. —(1) Acid sulphite of lime is 
recommended to be added to beer which 
has to lie kept for a length of time in 
warm places, or to undergo transmarine 
expoitationj 1 gal. of the aqueous solu¬ 
tion (commercial) is added to 1000 gal. 
beer. (2) Lockwood makes a condensed 
beer thus:—Beer or stout is taken when 
fit for drinking, and evaporated in a 
vacuum pan until much of the water 
and alcohol is distil loti away, and the 
liquor is reduced to a thick viscous fluid. 
The alcohol and water pass oil in va¬ 
pour, which is condensed in a reecher at¬ 
tached to the vacuum pan, and the alcohol 
is obtained by redistilling. This alco¬ 
hol may be re-mixed with the condensed 
beer. The beer is reduced to J or -f-> of 
its bulk, according to its .strength, and 
as fermentation is suspended by the 
heat employed, the condensed mixture 
keeps good for any length of time in 
any climate. The process of re-making 
llio beer is also simple, consisting in 
merely adding the bulk of water origi¬ 
nally abstracted, and setting up fermen¬ 
tation by the use of a little yeast. 
Within 48 hours the beer may be drawn 
from the tap for use, or bottled; or may 
be bottled and charged with carbonic 
acid gas by an aerating machine. 

Fish. ‘— Befoie alluding to recent 
processes for preserving fish in a fresh 
state, some space may be devoted to 
the ordinary methods of curing fish. 

Herrings.—The fish are spread on a 
floor, and sprinkled with salt; when 
sufficiently salted, they are thrown 
into large vats, and washed. Each 
fish is then threaded tin uugh the gills, 
on long thin spits holding 25 each. 
These arc liung upon trestles in the 
smoking-room, where fires of oak- 
boughs are kept smouldering. For 
“ bloaters,” to be consumed in England, 
the smoking lasts about 24 hours; “ red- 
herrings ” for export .ire salted more, 
and are smoked for 3 or 4 to 40 days, 
usually about 14 days. “ Kippers” 
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arc taken while frcsli, and split up. 
They are then washed, and thrown into 
vats with plenty of salt for a few 
minutes ; finally they are spread out on 
tenter-hooks, on racks, and hung up for 
8 hours 1 smoking. 

Oysters.—A method of preserving 
oysters is adopted by the Chinese. The 
fish are taken from the shells, plunged 
into boiling water for an instant, and 
then exposed to the sun till all the 
moisture is removed. They remain 
fresh for a long time, and retain their 
full flavour. Only the fattest can be 
so treated. Oysters are also largely 
‘•canned,” much in the same way as 
salmon. 

Salmon.—The fish are beheaded and 
cleaned, and out by a series of knives 
into the right lengths to fill 1-lb. cans. 
When these have been filled to within 
£ iu. of the top, the covers are put on 
and soldered. In an air-tight condition, 
the full cans are passed to the boilers, 
vats measuring 5 ft. X 4 ft. X 4 ft., 
where they are steamed for 1 hour. 
They are then taken out and cooled. 
A small hole in the centre of each lid, 
hitherto remaining soldered up, is 
opened by applying a hot iron, and the 
air and cooking-gases are allowed to 
escape. The cans arc then instanta¬ 
neously made air-tight again, and are 
boiled fur two hours in a bath of salted 
water, the salt being added to raise the 
boiling-point. They are then left to 
stand till quite cool. 

Sardines.—The beheaded and cleaned 
fish are spread upon sieves, and plunged 
for 1 or 2 minutes beneath the surface 
of boiling oil in coppers. After draining 
a little, the fish are packed closely in tin 
boxes, which are filled up with pure cold 
oil, and soldered. The quality deterio¬ 
rates with every immersion, owing to the 
matters disengaged by the boiling oil, 
and the coppers need frequent replenish¬ 
ing with oil. 

Shrimps.—To preserve shrimps in a 
dried state, they are boiled for J hour 
with frequent sprinkling of salt; then 
spread out on hard dTy ground, with 
frequent turning, to dry and bleach for 
3 or 4 days. They are then trampled 


to remove the shells, and are winnowed 
and bagged. 

Eckart’s process.—This consists in the 
application of an antiseptic under great 
pressuie. The antiseptic solution is 
made by adding 33 lb. salt and £ lb. 
saltpetre to 100 lb. water; and h lb. 
salicylic acid to lUO lb. of water" A 
mixture is then made of 75 parts of the 
salt solution and 25 of the salicylic acid 
solution. This is applied uuder a pres¬ 
sure of at least 12 ntmos. The goods 
are then packed in barrels or cases, and 
surrounded with gelatine, to exclude the 
air and prevent desiccation. The fish 
keep good and retain their flavour for 
10 or 14 days. The same process is 
applicable to meat, game, &c. 

Refrigeration.—This process, described 
further on under Meat, is equally appli¬ 
cable to all kinds of fish. 

Fruity Grain , and Vegetables .—For the 
preservation of grain no further precau¬ 
tions are necessary beyond gathering it 
when ripe, and keeping it dry. 

Desiccation.—The simplest form of 
desiccation is by ordinary sun- and wind¬ 
drying, as conducted in hay-making. The 
next step is by radiated sun-heat, as 
in cofiee-drying; a further advance is 
made by the application of artificial 
heat, as in hop-drying and tea-drying. 
The primary object in nil these cases is 
the removal of the water mechanically 
present, aud without whose presence 
fungoid growths and decay cannot exist. 
As a curative agent simply, the applica¬ 
tion of heat is, however, unnecessary 
and injurious, causing a partial destruc¬ 
tion of the flavour, and more or less fer¬ 
mentative change. Research has proved 
that between the limits of 32° and 60° 
F. (0° and 15° C.) vegetable substances 
retain their flavour and all other quali¬ 
ties, while giving up their moisture, no 
fermentative action being engendered. 
This has led to the adoption of the 

Cold-blast system.—The fruit or vege¬ 
tables are deprived of moisture by sub¬ 
jection to dried air at a low temperature. 
The air is compressed in a chamber con¬ 
taining chloride of calcium, or any other 
compound possessing strong dehydrating 
qualities. Chloride of calcium is in 
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practice probably the best, as it so 
readily gives up the absorbed water on 
being heated. The compressed and dried 
air is then admitted into a chamber con¬ 
taining the substances to be treated. The 
expansion lowers its temperature some¬ 
what, which should be maintained be¬ 
tween 32° and 00° F. (0° and 13° C.). 
The substances are distributed through¬ 
out this chamber on perforated trays, so 
as to be fully exposed to the current of 
cold dry air parsing through. All the 
moisture is thus removed, without the 
least detriment to the flavour, colour, 
ami other virtues of the substance acted 
upon. The process has a great advan¬ 
tage over hot-drying, both in the cost 
entailed and the result achieved. Fruit 
and vegetables thus prepared, and packed 
with ordinary care, remain good for an 
indefinite period, and resume their natu¬ 
ral shape and dimensions -when placed in 
water. 

Hot-air process.—(1) Great quantities 
of vegetables continue to be prepared by 
this process, which 1ms been in use for 
some time by Whitehead and other well- 
known firms. A common method of 
conducting the operation is as follows :— 
The fruit or vegetable is pared and cored, 
if necessary, and then finely shredded. 
The shreds are spread on galvanized- 
iron wire screens in the evaporator, a 
3 - storeyed chamber, through which 
passes a current of air heated to 240° F. 
(116° C.). The screens rest on endless 
chains, that move upwards at intervals 
of 3 to 5 minutes, when a fresh screen is 
put on below, and a finished one is taken 
oft* at the top. The evaporation is very 
rapid. The cores and peelings of apples, 
&c., arc made into vinegar. (2) Another 
plan is by means of a vacuum-pan, heated 
to 120° to 170° F. (49° to 77° C.). The 
air is dried by passage over chloride of 
calcium. The operation occupies 20 
minutes. 

Wasson and GannaFs process.—Vege¬ 
tables are submitted for a few minutes to 
steam at 70 lb. a sq. in., then dried by air 
at 212° F. (100° C.), subjected to hydrau¬ 
lic pressure so as to form tablets, and, 
when required for use, are soaked in cold 
water for 5 hours. 


Carsten's process for Potatoes.—The 
potatoes are peeled and cut into discs, 
and are scalded by immersion in nearly 
boiling water. They are then dried hard 
in an oven. To preserve the white 
colour, they are treated with water 
acidulated with 1 per cent, of sulphuric 
acid. They are then washed in cold 
water, and dried. 

Quick-lime for Potatoes. — For pre¬ 
serving potatoes in store, the floor is 
sprinkled with fine quick-lime; this is 
covered with a layer (4 to 3 in. thick) 
of potatoes j this by a sprinkling of 
quick-lime again, and so on, using the 
lime in the proportion of about 1 mea¬ 
sure to 40 measures of potatoes. This 
method checks disease when it is present, 
and improves the potatoes if they are 
watery or waxy. Layers of straw and 
powdered plaster of Paris may be substi¬ 
tuted for the lime. 

iSacc’s process.—Sacc’s process for pre¬ 
serving vegetables is as follows:—The 
vegetables are warmed to destroy their 
rigidity, and arc then packed in barrels, 
and surrounded with \ their weight of 
acetate of soda in powder, by which their 
moisture is absorbed. In summer the 
action is immediate; but in winter it 
may be necessary to put the barrels into 
a room heated to 38° F. (20° C,). After 
24 hours, the vegetables are removed, 
and kept in a dry atmosphere. For use, 
they arc soaked in cold water for 12 
hours. 

Cooking.—The preservation of vege¬ 
tables by cooking them in sealed cases 
is dependent upon the destruction of all 
organic germs by the heat of the boiling 
and the perfect exclusion of air. An 
example of the simplest form is the 
canning of tomatoes. The fruits are 
scalded to loosen the skin, and then 
dipped in sieves into water, heated by 
injection of steam, for 4 minute. They 
are then skinned, and picked over, and 
passed into the steamer. Thence they fall 
into the hopper, and are fed by the 
stufter,” a cylinder worked by a treadle, 
into the cans. The filling of these is ad¬ 
justed by boys, and they are sealed up. 
The cans are then boiled for 2 hours, 
thou partially cooled, the air is let out 
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by a pin-hole, and they are immedi¬ 
ately soldered up, and the cooling is 
completed. 

Many other vegetables are canned in 
a similar manner. Those which hare a 
green colour lose it during the opera¬ 
tion, by the destruction of the chloro- 
phyl. The same remark applies to those 
dried by heat. The green colour may 
he replaced by adding a solution of 
chlorophyl, exhausted from other plants ; 
or the rvutuTal colour may be retained 
by treatment with alkaline earths, ac¬ 
cording to Possoz, Biardot, and Lecuyer. 

Pjckhng,—In pickling vegetable .sub¬ 
stances, advantage is taken of the 
curative properties of acids, alcohol, 
sugar, saltpetre, salt, &c. 

By Acids.—Curing by means of ncids, 
as acetic acid, vinegar, &c., is the pro¬ 
cess commonly known as 11 pickling.’* 
In the ordinary way, the vegetables arc 
kept soaking for a long time in brine, 
and are then pickled by acetic acid, An 
improved method, by which months of 
time are saved, is to exhaust them under 
an air-pump, and then to force in spiced 
vinegar under a pressure of 45 lb. per 
sq. in. 

By Alcohol.—This is too expensive 
for commercial purposes. An example is 
the preservation of cherries m brandy. 

By Sugar.—Sugar is very hugely 
used for preserving fruit in an edible 
condition, either in bulk or in separate 
pieces. 

Marmalade. — The manufacture of 
marmalade is a type of the process 
carried on in bulk. The peel is removed 
from the oranges, and their pulp is 
squeezed, to liberate the juice. The 
peel is softened by steaming, and is then 
sliced by revolving knives. The pulp 
is boiled, and then passed through a 
“searcher,” to remove the tough skin 
and pips. The juice and sliced peel are 
then mixed and boiled with lump-sugar 
in steam-jackcted copper pans, Wher¬ 
ever possible, the appliances used are 
of oak. 

Candied Fruit.—The “ candicd-peel ” 
of citrons, lemons, and oranges is thus 
prepared :—The fruits are placed in vats, 
and boiled till soft enough to absorb the 


sugar. The pulp is then entirely re- 
moved and wasted, no attempt haviuv 
been made to utilize it for the produc- 
tiou of essences or vinegar. The peel 
is put into tubs, and treated with hot 
syrup of sugar for 10 to H days. It is 
then dried on sieves, in a room heated 
to 100° F. (38° C.). It is finally candied 
by immersion in a boiling limpid syrup 
of sugar, left to drain on a sieve over the 
pan, ami again hot-dried and packed. 
Whole fruits are prepared in a similar 
manner. 

Honey. —Honey, according to W'el, 
contains on an average 1 per cent, of 
formic acid. Observing that crude 
honey keeps better than that which has 
been clarified, Mylhis lias tried the ad¬ 
dition of formic acid, and found that it 
prevents fermentation without impairing 
the flavour of the honey. 

Mat. —Iir, Hichnrdson says that 
putrefactive changes in meat are due to 
the decomposition ot the water con¬ 
tained in the tissues. The means which 
have been found to arrest this decom¬ 
position are—(1) a low temperatme 
(2) a high state of desiccation; (3) the 
application of antiseptics; (4) the ex- 
cinsinn of air. 

Refrigeration.—Subjection to a low 
temperature is a thoroughly effective 
way of preserving moat, hut it can to 
considered only as temporary, decompo¬ 
sition ensuing when the cold state is 
abandoned. Nevertheless, its effects aie 
sufficiently lasting to serve practical 
ends, and the process seems most likely 
to solve the problem of conveying large 
quantities of fresh meat to this country. 
Numerous plana have been devised, nil 
aiming at the production ofasnlKciently 
low temperature at a remunerative cost. 
The principal are:— 

(1) Harrison's.—The meat is first 
frozen, and is then packed in a chamber 
on board ship, the air of which is main¬ 
tained m a thoroughly dry state, so as 
to keep up a slow but constant evapora¬ 
tion from the surface of the meat. The 
meat is placed in tanks, which are kept 
cool by directing a stream of brine 
among icc, and regulating the strength 
of the brine so as to produce the de- 
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sired degree of cold. The ice and brine 
are kept in tanks above the meat, and 
fivm them streams constantly ti icicle 
o\er and around the meat-tanks. The 
t un■sumption ot ice is less than 50 tuns 
iur 50 tons of meat, and the proportion 
decreases with larger quantities. The 
meat retains its full flavour, and will 
keej» goo 1 in a temperature of CD 0 to 0S° 
F. (IT 3 to 20 3 C.) for 70 to 80 hours after 
removal from the tanks. The drawback 
is the bulk of ice required. 

(2) Toiler’s.—The joints of meat are 
placed in a chamber, through which is 
pastil a current of air charged with 
eiher or other volatile substance, so as 
to reduce the temperature sufficiently 
low to preserve the meat, without 
freezing its juices. 

(d) Mort and Nicollet.—In this pro¬ 
cess, the freezing agent is ammonia 
solution under a pressure of 50 to 70 lb. 
n sq. in. The freezing-room is kept 
below Si 3 F. (U° C.), and the meat is 
frozen quite hard. 

(4) i'oggiale's —A low temperature 
is maintained by the evaporation of 
mothylic ether, and circulation of chlo¬ 
ride of calcium. 

(5) Bell and Coleman’s.—This piocess 
is perhaps the most completely success¬ 
ful of all that have been introduced, and 
is equally applicable to the preservation 
of fresh meat during transport by land 
or sea, and while being stored. The 
meat is placed in a chamber made as 
nearly air-tight as possible, and of the 
bent-known non-conducting materials. 
The air which is made to circulate m 
the meat-chamber is cooled so as to 
maintain a temperature never exceeding 
50° F. (10° C.), and never so low as to 
actually freeze the meat. The cold is 
obtained by the re-expansion of com¬ 
pressed and cooled air. Cold-producing 
machines on this principle are by no 
means new, but a great difficulty hitherto 
met with in applying this system has 
been the formation of particles of ice 
during the re-expansion. This is avoided 
by a move effectual cooling of the com¬ 
pressed air, and by subsequently treating 
the air so as to separate moisture from 
it, by subjecting it, before re-expansion, 


to an atmosphere cool enough to ensure 
the deposition of any remaining moisture 
that would be liable to freeze; more¬ 
over, care is taken that the air shall not 
be ho highly dried as to have a desiccating 
effect upon the meat. 

(0) Knott’s and Kent’s.—In Knott’s 
refngeratmg-car, air is cooled by passage 
over a freezing-mixture, or ice alone, and 
a constant circulation of it is kept up, 
the temperature being best maintained 
at a little above the freezing-point, say 
at 33° F. The air is both dried and 
cooled. Kent’s well-known refrigerator- 
safes are made upon much the same 
principle, the great feature being a 
downward draught. Importations of 
meat from America have been made by 
this system, the meat being sewn up in 
bags and suspended in a chamber .sur¬ 
rounded by a temperature of about 
57° F. (o° C.), the draught being 
pioduced by a steam-fan worked over 
the ice-tanks. 

Desiccation.—Animal matter, pre¬ 
served by the absojption of its moisture, 
loses its flavour, and becomes tough and 
indigestible; the fat becomes rancid, 
and m damp weather the meat absorbs 
moisture, and turns mouldy and sour. 
These tendencies are corrected by adding 
absorbent substances with fat food—as 
sugar and spice, to form “ pemmican,” 
and farina, to produce “ meat-biscuits.” 
Altogether, the process seems ill-adapted 
fur preserving meat in a fresh state, and 
two methods only need be mentioned. 

(1) Tellier’s.—The meat is placed in 
vessels whose air is repeatedly ex¬ 
hausted, and replaced by carbonic acid 
gas, which latter is Anally absorbed by 
a concentrated solution of potash. The 
meat loses 18 to 20 per cent, by weight, 
and is kept in vacuo. 

(2) Saec’s. — This process has been 
described under Fruit. WJien applied to 
meat, the brine produced furnishes an ex¬ 
tract of meat on evaporation, the acetate 
of soda crystallizing out. This exti'acfc 
is added in the proportion of about 3 
per ci-nt. to tho preserved meat. The 
latter, before use, requires to be steeped 
for 1*2 to 24 hours in water containing 
about £ oz. sal-ammoniac to the pint. 
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Antiseptics.—The use of chemical 
antiseptics has long been known, com¬ 
mon salt being a very generally employed 
agent of thin class. The difficulty seems 
to bo to ensure the meat retaining its 
freshness, and to avoid its acquiring any 
unpleasant flavour. From among the 
very various processes devised, the 
following are selected as being most 
noteworthy. 

(1) Herzen’s. — The quarter-carcases 
are soaked for 24 to 36 hours in a solu¬ 
tion composed of 3 parts borax, 2 parts 
brvracic acid, 3 saltpetre, and 1 salt, in 
100 parts water; they are then packed 
with some of the same. Before use, they 
need 24 hours’ soaking in fresh water. 

(2) Rcyuoso’s.—The meat is subjected 
to the action of compressed nitrogen, 
carbonic oxide, &c. After being kept in 
this state for 40 days, the freshness *has 
been so maintained that blood has flowed 
from the joints. 

(3) Richardson’s. — Dr. Richardson 
made some test experiments with meat 
treated with various antiseptics, under 
a temperature varying from 45° F. 
(7° C.) to 110° F. (4 j° C.), for a period 
of75 days. The results maybe summa¬ 
rized thus:—Methylene : preservation, 
good ; colour, imperfect. Methylal : 
faint taint of decomposition. Cyanogen : 
preservation, excellent; colour, perfect; 
structure, lirm. Sulphurous acid : some 
tainted; colour, dark. Sulphurous acid 
and lime-juice : some tainted; colour, 
indifferent. Sulphurous acid and glu¬ 
cose : some tainted; structure, dense. 
Nitrate of methyl: preservation, good ; 
colour, yellowish ; structure, firm. 
Formates: entirely fresh, and excellent 
in colour. 

(4) Estor’s.—This consists in treat¬ 
ment with sulphurous acid and chlorine 
in succession. 

(5) Gam gee’s.—The animals are killed 
by inhaling carbonic acid, &c., and the 
carcases are kept in an atmosphere of 
carbonic or sulphurous acid. This does 
not prevent decomposition where bruises 
exist. 

(6) Medlock and Bailey’s.—The meat 
is immersed in a solution composed of 
equal parts of water and bisulphite of 


lime, of 1*05 sp. gr. It acquires no 
unpleasant flavour. This is one of 
the most successful of the antiseptic 
processes. 1 

(7) Pelletier’s.—The meat is covered 
with .a coating of gum, theu immersed 
in acetate of alumina, then in solution 
of gelatine, allowing the whole to dry 
un the surface. The antiseptic acetate 
of alumina forms an insoluble compound 
with the gelatine. 

(S) Paglhire’s —Gum benzoin is boiled 
in a solution of alum. The meat is im¬ 
mersed in this compound, and excess 
moisture is driven off by a current of 
hot air, leaving the antiseptic on the 
meat. 

(0) Jones and Trovethick’s. — The 
meat is put into tin canisters, which 
are hermetically closed, except two 
holes in the lid. Those are plunged into 
a vessel containing water, and after the 
air has been exhausted by an air-pump 
through one hole, sulphurous acid gas is 
admitted through the second, and this 
alternation is continued till all the air 
is out. The sulphurous gas is then 
replaced by nitrogen, and the holes are 
closed. 

Exclusion of Air.—As the presence of 
oxygen seems to be essential to the ex¬ 
istence of decomposition, many plans for 
the preservation of meat have been 
based upon the exclusion of air from it. 
By far the most important are the 
numerous modifications of cooking in 
air-tight cans, called u canning,” which 
have been conducted for years with 
great success. The heat of the cooking 
destroys any microscopic germs, if such 
be present, and at the same time expels 
all air from the receptacle and from the 
substance itself. The preservation is 
complete, but over-cooking is unavoid¬ 
able, and the meat is rendered soft, 
fibrous, and insipid. 

(1) u Canning.” — There are three 
chief modifications of the canning pro¬ 
cess — (a) “ Aberdeen ; ” (b) 11 steam- 
retort;” (c) “chloride calcium bath.” 
The Aberdeen process probably originated 
with Appert, whose plan was brought 
into use during the Crimean war. The 
meat is placed in vessels nearly closed; 
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these ate then put into a close boiler, and 
the heat is raised to 234° F. (112° C.). 
After about 3 hours’ cooking, the vessels 
are hermetically sealed. ilcCall's im¬ 
provement upon this consists in the ad¬ 
dition of a little sulphite of soda. Jones’ 
improvement lies in the fact that the 
water is first driven off at 230° F. 
Mlo° C.) iii viiwiOy and the heat is then 
raised to, and kept at, 270° F. (132° 0.). 
The special feature i** the vacuum, all 
the oxygen being extracted by means of 
tubes connecting the tins with the 
vacuum-chamber ; this greatly reduces 
the time. By the steam-retort plan, 
the meat is canned up, leaving a pin¬ 
hole, and the cans are put into a retort 
under steam at 230° F. (11U° C.), and 
kept there for 1} to 2 hours; they are 
then taken out, and the pin-holes are 
soldered up while steam is issuing from 
them. The cans are again steamed at 
240° F. (11(1° C.) t and cooled. The ob¬ 
ject of the chloride of calcium bath is to 
obtain a higher temperature. The raw- 
meat is put into cans having a pin-hole, 
as before. The cans are placed for half 
their depth in a solution of chloride 
of calcium, boiling at 260° to 270° F. 
(127° to 132° C.). The heat is gradually 
raised from 180° F. (82° C.) to 230° K 
(110° C.), ami the steam is allowed to 
blow off for 4 hours, during which time 
the meat is being cooked. The holes 
are then closed by a drop of solder, the 
heat is raised to 2G0° to 270° F. (127° 
to 132° C.) for 4 hour, and the cans are 
withdrawn and cooled. Ritchie’s devia¬ 
tion from this consists chiefiy in desic¬ 
cating the meat first in an oven at 
400° to 420° F. (204° to 21G° 0.), and 
then packing it in cans, with the addi¬ 
tion of meat jelly to create steam, before 
subjection to the chloride of calcium 
bath. 

(2) Naylor’s process.—The meat is 
cooked, and then packed in cases, and 
covered with steavine (tallow). 

(3) Redwood’s process.—The meat is 
immersed in melted paraffin at 240° F. 
(115° C.), to concentrate the juices, and 
expel the air. Thus condensed, the 
meat is covered with a coating of 
paraffin. Before use, it is placed in 


boiling water, which removes the paraf¬ 
fin ; it can only be used in its cold state, 
not bearing re-cooking. 

Mil/:. — (1) Condensed 3Iilk. — The 
compound known as ” condensed .mill: ” 
is an illuviation of the application of the 
drying or desiccation theory, accom¬ 
plished by evaporating the excess of 
moisture, adding sugar, and packing m 
heimetically-acaled voxels. The milk, 
as received from the dailies, is placed in 
vessels having a capacity of 750 to lUW 
gal., where it is maintained at a slightly 
raised temperature by means of steam- 
heat, and undergoes evaporation in 
vacuo. The duration of the process 
varies from 2 to 5^ hours. Iloilned 
sugar in powder is added in the propor¬ 
tion of about by weight of the total 
condensed product; and when the mass 
assumes the consistency of thick honey, 
it is put into tin boxes, and hermetically 
sealed. The proper conduct of the 
operation is by no means easy. There 
is much danger of a decomposition of 
the caseine in the presence of heat and 
sugar, especially if the milk has been in 
the slightest degree u tinned”: also much 
of the fatty constituents will distil with 
the water, if the temperature is allowed 
to exceed 100° F. (38° C\). Attention 
has recently been called, in the Analyst 
and elsewhere, to the fact thal these 
unfavourable conditions do frequently 
come into play, and that the loss of 
nitrogenous matter by decomposition, 
and the loss of equally important fat, 
partly volatilized, partly decomposed, 
so generally sustained by condensed 
milk, render it unfit to replace new 
milk in the nursery. Small quantities 
are prepared (almost sulely for the 
American market) without the addition 
of sugar, in which case the evil is 
lessened; but the product does nut 
keep so well. 

(2) Alabrun’s process.—This simple 
process was probably the foundation of 
the preceding. The milk is warmed at 
a moderate temperature, in a tin vessel 
furnished with a leaden tube for the 
expulsion of the air. The tube is then 
compressed, and the orifice is soldered 
up. After 6 months’ keeping, the milk 
o n 
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is as good as new. The process received j 
a prize of 15u0 fr. from the French 
Academy of Sciences. 

(I») M or fit’s process.—In 1 gal. milk at 
130° to 140° F. (55° to t»0° 0.) is dis¬ 
solved 1 lb. gelatine; the mixture is 
left to cool to a jelly, when it is cut 
into slices and dried. The compound 
is used to gelatinize more milk, and this 
is repeated till the gelatine is in the 
proportion of 1 lb. to 10 gal. of milk. 

(4) Neumann points out that the 
electric state of milk, as affected by the 
bodies with which it comes in contact, 
exerts an unquestionable influence over 
Its keeping. Milk which has stood in a 
tin vessel, and is turned out into glass 
or pewter, will not keep sweet so long 
as if left in the tin. Milk will keep 
well in zinc, antimony, bismuth, copper, 
brass, or iron vessels; but iron is apt 
to impart a disagreeable taste; and 
copper, after a while, is found in not¬ 
able proportion in the milk. Caution is 
therefore requisite with utensils of 
this metal. Block-tin vessels are best; 
but the milk should not be shifted from 
vessel to vessel, and the latter should be 
filled as full as possible. 

(5) When milk contained in wire- 
corked buttles is heated to the boiling- 
point in a water-bath, the oxygen of 
the included small portion of air under 
the cork seems to be carbonated, and 
the milk will, it is said, keep fresh for 
a year or two. 

(0) Glacialine.—-According to Dr. Be- 
sana, this substance, which has met with 
so much favour in England and elsewhere 
as an antiseptic, especially fur the pre¬ 
servation of -milk, has the following 
composition:—Boraciu acid, 18 parts; 
borax, 9 ; sugar, 9 ; glycerine, G. 

(7) Aimxturpof‘3 dr.boraeic acid with 
3 dr. common salt, of which an addition 
of J dr. to 1 gal. of milk is said to in¬ 
crease its keeping qualities for 24 hours. 

(8) According to Prof. Caldwell, 
boracic acid is the best antiseptic for 
preserving milk or keeping it sound for 
an unusual length of time. When 
the temperature was 80° F. (27° C.), 
and the milk soured in 20 to 22 
hours, 1 part boracic acid, added to 


5ud of milk, caused it to remain swert 
for 50 hours. Again, ho found that 1 
part boracic acid, added to 1000 of 
milk by weight, kept it sweet for a 
space of 5U hours when the temperature 
was 72° F. (22° (J.). When applied b, 
milk warm from the cow, it kept it 
sweet and sound twice as long as milk 
not treated with it. No injury occurs 
to the milk in using 1 part boracic acid 
for 1000 of milk. Boracic acid, he 
stated, was not poisonous, lie had par¬ 
taken of milk thus preserved, and no 
harm resulted from the taking of such 
milk into the stomach. 

(9) Portch states that salicylic acid 
cannot be considered a success* for pv**- 
serviug milk or butter, as it conveys 
an unpleasant sweetish flavour, which 
incieases till decomposition ensues. 

Fruit-juices.— Formic add is said 
to possess powerful preservative proper¬ 
ties, exceeding, when added to acid solu¬ 
tions, even carbolic acid,and to bepaiti- 
c u 1: i rly s u it a bl e for ad d i u g t n fr u i t j u ice'; 
about J to J per cent, is the quantity 
requisite to preserve fruit juices, vinegar, 
glue, ink, &c. 

G-um. —Hivschberg adds a few drops 
of sulphuric acid, whereby the lime 
contained in the gum is piecipitated as 
sulphate; after standing, the mucilage 
is strained off, and exhibits no tendency 
to mouldiness even after standing fur IS 
months. (Les Monika.) 

Hay. —Professor Wrightson, of the 
Royal Agricultural College, Cirencester, 
writes to the * Times * as follows : —Will 
you allow me a few lines’ space to call 
attention at this seasonable time of the 
year to a process of preserving fodder 
for winter use little known, and, so far 
as I am aware, never practised in this 
country? It gives as its product what 
is known all over the Austrian Empire 
as “sour” hay, which, I may add, I 
have seen used extensively on many 
large estates. The process of making 
sour hay is not only exceedingly simple, 
but in the event of a wet season might 
be adopted in this humid climate with 
excellent effects, as neither drying wind 
nor sun are required. The green grass, 
green Indian corn, or other fodder i3 
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simply crammed flown into giaves or 
trenches, 4 t't. wifle and 6 ft. to 8 ft. 
deep, until it forms a compact mass up 
to the surface, and the whole is then 
entered with 1 ft., or rather moie, of 
earth, rounded over so as to form a 
loinr mound. No salt is used, and the 
wetter the ladder goes the better. The 
pieservatinn i» complete, and when cut 
out with a hay spade in winter, the 
fodder is of a rich brown colour, and 
exhales a slightly sour, but on the 
whole agreeable flavour.” 

Indiarubber. — (1) In the opinion 
of Henipel, the hardening of vulcanized 
indiarubber is caused by the gradual 
evaporation of the solvent liquids con¬ 
tained in the indiarubber, and intro¬ 
duced during the process of vulcaniza¬ 
tion. Guided by this notion, he has 
made experiments for a number of years 
in order to find a method for preserving 
the indiarubber. He now finds that 
keeping in an atmosphere saturated with 
the vapours of the solvents answers the 
purpose. Indiarubber stoppers, tubing, 
&c., which still posses their elasticity, 
are to be kept in vessels containing a 
dish filled with cummon petroleum. 
Keeping in wooden boxes is objection¬ 
able, while keeping in airtight glass 
vessels alone is sufficient to preserve 
indiarubber for a long time. Exposure 
to light should be avoided as much as 
possible. Old hard indiarubber may be 
softened again by letting the vapour of 
carbon bisulphide act upon it. As soon 
as it has become soft, it must be removed 
from the carbon bisulphide atmosphere 
and kept in the above way. Hard 
stoppers are easily made tit for use 
again in this manner, but the elastic 
properties of tubing cannot well be re¬ 
stored. (Ztei*. Chem. Gcs.') ( 2 ) In order 
to prevent indiarubber materials from 
hardening and cracking, they are steeped 
in a bath of melted paraffin for a few 
seconds, or several minutes, in accord¬ 
ance with the size of the articles, and 
then dried in a room heated to about 
212° F. (100° C.). 

Leather. —( 1 ) Equal parts of mutton 
fat and linseed-oil, mixed with their 
weight of Venice turpentine, and melted 


together in an. earthen pipkin, will pro¬ 
duce a 44 dubbin ” which ii very effica¬ 
cious in preserving leather when exposed 
to wet or •'How, &c. It should be ap¬ 
plied when the leather is quite dry and 
warm. ( 2 ) 31.my oilier i'nrmulic exi-t 
for dubbins but all contain essentially 
the same ingredients. (3) A solution 
of 1 oz. solid paraffin m 1 pint light 
naphtha, to which 8 drops sweet-ml 
have been added, is put cold on the soles, 
until they will absorb no more. One 
dressing will do for the uppers. This pro¬ 
cess, vastly increases the tensile strength 
of every stitch ; and, while not removing 
the natural moisture of the leather, de¬ 
cidedly waterproofs the boot. A sole 
lasts 2 months longer when so tieated. 
(4) There is nothing like castor-oil for 
preserving leather. Applied once a 
month, or once nr twice a week in snowy 
weather, it not only keeps the leather 
soft, but makes it waterproof. Copal 
varnish is the best thing to apply to 
the soles; but the latter should be 
thoroughly dry. and if they have been 
worn, they should be previously roughed 
on the surface before applying the var¬ 
nish. Linseed-uil is perhaps better than 
nothing, but it rots the leather; hence 
the object inn to “dubbins ** and other 
mix-ups of mutton-suet, linseed-oil, &c. 
The very best thing fur waterproofing 
soles is Szer el nicy’s freestone liquid; 3 
or 4 coats of this render the ^ole per¬ 
fectly waterproof, and more durable. 
With regard to castor-oil, it may further 
be said th.ifc it docs not prevent a polish 
being produced on the boots, and that 
leather so treated is avoided by rats, if 
even its proportion be only \ to 5 tal¬ 
low. (5) Long-continued observation 
shows that harness and other leather 
exposed to the action of ammonia con¬ 
tinually given off in. stables, become 
weak and rotten sooner than ordinary 
leather. Even when care is takcu to 
protect them with grease, this takes 
place. The addition of a small quantity 
of glycerine to the oil or fat employed 
in greasing such kind of leather has been 
recommended to keep it always pliable 
and soft. 

Leeches. —-The health and “biting” 
2 G 2 
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propensities of the Banguisnga depend 
upon a number of circumstances, some 
of which are rather obscure, but it may 
he stated m general terms that the ah' 
sencc of decaying animal matter, and 
of too great an excess of lime-salt*, are 
points which should be aimed at must 
particularly. Sudden ehauges of tem¬ 
perature are also detrimental to leeches, 
which should, as may be inferred from 
the preceding remarks, be kept in suit 
water of good quality frequently re¬ 
newed, provided it is not too pure to 
aifurd them nutriment. They are pe¬ 
culiarly sensitive to electrical inf] nences ; 
many confined in the usual small re¬ 
ceptacles will sicken and die, apparently 
“quite unaccountably,” but really from 
the effects of that electro-inductive con¬ 
dition existing before a thunderstorm, 
and popularly known as “thunder in 
the air/’ If the usual leech-vase or 
barrel, say of glass or china, be put 
into direct conductive communication 
with the earth by means of a stout 
metallic chain dipping into the water 
and connected by its other extremity 
to, say, the gas- or water-pipes of a 
house, fewer leeches in summer will die 
than if this precaution is not taken. 
When kept in the uiuol rather small 
vessels, the water should be, if possible, 
rain-water of good quality, renewed 
every 8 or 10 days with fresh water of 
the same temperature * as that in the 
leech-vase itself. Dust must be ex¬ 
cluded from the vessel by a covering of 
line gauze, and the bottom should be 
occupied by a layer of clean fine gravel 
or coarse sand, to which has been added 
a few lumps of well-burnt oak or piue- 
wood charcoal. The whole of this 
bottom layer should be renewed within 
G to 8 or 10 weeks, according to the 
time of year. A little pure “ crystal¬ 
lized” binoxide of manganese in the 
granular condition, and carefully freed 
from fine powder by sifting, is often of 
great assistance in keeping the water in 
a wholesome condition. Towards the 
same end also, a few growing plants of 
the TciUmcris spiralis will powerfully 

* As far as possible this should be kept 
within the limits 55° to 75 s F. (13° to 24° C.) 


contribute; but perhaps the most cili- 
cient factor in this direction, wherever 
it can be applied, is an arrangement for 
keeping the water slightly agitated and 
at the same time well aerated. This 
object can ho readily attained by any 
simple “aspirator,” whereby a slow 
current of water forces air down a 
small glass tube turning up under the 
surface of the fluid in the leech re¬ 
ceptacle. In the end of this tube a 
small transverse section of dry c.u\q 
should be cemented, so that the air 
emitted is distributed in minute bubbles. 
(Buryoyne’s Monthly'.') 

(2) Complaints are frequently heard 
of the inability of chemists to keep their 
leeches in health for any length of time. 

I have avoided the advertised leech 
aquariums and the like, and have lor 
years kept leeches in perfect health by 
the following simple plan:—I got a 
7-lb. ointment jar, made of glazed white 
earthenware, and put my leeches into it. 
Then, instead of replacing the top, I 
covered the jar with white muslin, and 
tied it round tightly. The water was 
never allowed to go unchanged more 
than a week; and by these simple means 
I have been able to keep all the leeches 
alive for months, even during the hottest 
weather, when the mortality amongst 
them is usually very great. (E. F. 
Cherry.) 

Lemon-juice.—(1) A correspond¬ 
ent in ‘ Mum. de Mdd. ot de Pharin. 
Milit.* says, after various experiments 
and the test of 8 months’ exposure to the 
suu and heat of summer, he has come to 
the following conclusion:—Heating the 
juice, or adding alcohol to the same, 
would appear to be superfluous, as it is 
only necessary to filter it and keep it in 
sealed bottles ; however, since filtration 
proceeds so very slowly, the best way is, 
perhaps, to add 10 per cent, of alcohol 
to the fresh juice, and bottle. 

(2) The * Fharxn. Jl.’ observes that it 
may be preserved, without the addition 
of alcohol, by heating it to 150° F. 
(65J° C.), and then excluding it from 
the air by carefully closing the full 
bottles at this temperature. The ope¬ 
ration should be carried out in winter. 
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Hauling and Pasteur’s Fluids. 

_.goth Pasteur’s and Paulin's fluids are 

very difficult to kecqi. They are so 
extremely sensitive that the simple 
exposure* of the fluids to air for 2 or 3 
da\' s (in ft town) is sutKciont to convert 
the whole into a ropy mass of mycelium. 
Then, again, starch solution is not easy 
to keep for any length of time. Chumiits 
have, it is true, succeeded somewhat 
bv the application of salt, calcium 
chloride, and other antiseptics; but 
these more or Jess mterfeic with the 
universal application of starch .solution, 
and could not be used at all with either 
Pasteur’s or Paulin’s fluid. Two years 
ago, G. £. Davis devised a plan for keep¬ 
ing such fluids as are above-mentioned, 
and with the result that the remainder 
of a pint of Paulin's fluid made up in 
November, 1878, was as good 4 ) ears 
after as when first mixed. The apparatus 
consists of an ordinary glass flask, fitted 
with an indiarubber stopper pierced 
with *2 holes, into one of which is 
tightly inserted a tube packed with 
i lean cotton wool. Into the other hole 
the shorter limb of a glass siphon is in¬ 
serted, the longer limb being closed 
with a spring clip upon a shoit length 
of rubber-tubing, iu advance of which 
is a narrow glass ji>t. To put the appa¬ 
ratus m working order, nearly iill the 
flask with the fluid, and take out the 
cotton wool from the tube above; place 
over a lamp to boil, and, while boiling, 
open the clip, and stop up the open eml of 
the wool tube, so that the pressure may 
drive some of the fluid out of the flask. 
Return this ejected fluid to the flask, 
and keep boiling for 5 minutes, allow¬ 
ing the steam to escape from the open 
wool tube. While steam is thus escap¬ 
ing, place a plug about 4 in. in depth of 
cotton wool, and allow the steam to 
blow well through it. After 1 minute, 
ping the whole of the tube with cotton 
wool, and withdraw the flame. By 
simply opening the clip, a supply may 
now be withdrawn without the intro¬ 
duction of any atmospheric germs into 
the flask. (Northern Microscopid.) 

Skins and Purs —(1) About 40 
years ago, Waterton, at the request of 


the Society of Arts, described his method 
of preparing and preserving the skins of 
animals and birds, which wa-. published 
in the ‘ Transactions.* The material used 
was simply mercuir chloride (corrosive 
sublimatejdissulvcd in alcohol to satura¬ 
tion. This was applied with a camel- 
hair bm-h to the inside of the skin, the 
roots of the principal leathers, and all 
parts subject tu decay. It was stated 
to give :i rcniaikahle firmness of attach¬ 
ment to feathers liable to come out, and 
so cleanly in u.se that the jdamage of 
the most brilliant humming-bird was 
not soiled by its application. The coi- 
rosive sublimate must bo very finely 
pounded. Highly-rectified spirits of 
wine maybe diluted with water equal iD 
quantity. Thus, to 1 qt. bottle of 
alcohol add 1 qf. bottle of water. Into 
this put a taldcspounful of corrosive 
sublimate, and nothing more is required, 
Birds must be steeped m tin*- solution 
before they me skinned; quadrupeds 
after they are skinned. Insects must 
bo steeped after they have been dis¬ 
sected. So must serpents. (2) To 
preserve skins of any kind. Fiist 
stretch them out on a board with tacks 
as soon as taken from the body; thc-n 
cover them with wood-ashes; let them 
remain a fortnight, and lc-new the 
ashes every 3 days, (3) The following 
snap is recommended by Ward, of 
London; — The skins mast be well 
scraped and divested of all fat, and 
well rubbed with the soap: 1 lb. yellow 
soap, 1 oz. lime, 1 oz. camphor, 1 oz. 
arsenic. 1 oz. alum; mixed together. 
(4) Sublimed sulphur and nitrate of 
potash, of each 2 dr.; black pepper, 
camphor, bichloride of mercury, burnt 
alum, and tobacco, of each 4 oz,; reduce 
to a fine powder. (5) Bichloride of 
mercury, 1 oz.; hydrochloric acid, 3 dr.; 
methylated spirit of wine, add to, 2 oz. 
Use it as follows:—Pour sufficient into 
a cup, and paint it freely on with a 
brush, especially about the cavities of the 
skull, the arms, wings, and thighs. A 
liberal supply of the powder (No. 4) 
afterwards to.the same parts will ensure 
their keeping ‘any length of time (that 
is, if you have any duubt about their 



454 


T'liESEIlVINtt. 


keeping). If you would prefer it, you 
may use the powder alone. (13) To 
preserve and render the skins of moles 
soft and pliant, soak them for 3 or 4 
days in water which has had oak 
sapling bark boiled in it for 2 oi 3 
hours. To 2 qt. water put a good 
double-hand ful or more of oak-bark, or, 
bettor still, oak-galls, and when this 
has got cold, put the mole-skins in, fresh 
flayed. They will dry soft and pliant, 
and perfectly cured. (7) Nothing is 
required to preserve mole-skins but dry¬ 
ing. Skin them neatly, turn them 
iusido out, hang to dry, turn them when 
dry, and scrape them with blunt knife. 

(8) A very cheap and cflioient way to 
preserve molo-skins is the following :— 
Stretch the skin well on a board, with 
the fur downwards, and keep it in posi¬ 
tion by nailing it with tinned tacks 
round the edge. Then saturate it with 
spirits of camphor, and rub it in; after 
this pour about ateasponnful of rum on, 
and rub this in with common yellow 
soap, und leave it to dry. In 2 or 3 
days it will he ready fur taking off, ami 
will be found to keep stretched, though 
limp through the application of the 
soap. They will keep thus for any 
length of time in a fairly dry place. 

(9) Nail the fresh -skin tightly and 
smoothly against a door, keeping the 
skin side out. Next proceed with a 
broad-bladed blunt knife to scrape away 
all loose pieces of flesh and fat; then 
rub in much chalk, and be not sparing 
uf labour; when the chalk begins to 
powder and fall off, take the skin down, 
till it with finely-ground alum, wrap it 
closely together, and keep it so in a dry 
place for 2 or 3 days; at the end of 
that time unfold it, shake out the alum, 
and the work is over. (10) First clean 
and scrape the mole-skins, then rub them 
over with the following mixture :— 
4 lb. white curd soap, X lb. arsenic, 1 oz. 
camphor. Cut the soap into thin slices, 
and dissolve in 1 pint water. When 
melted, add the arsenic and camphor, 
stirring them well together; reboil 
until a thick paste is attained, and pour 
it into jars while hot. When cold, tie 
it up carefully with bladder, and it will 


keep for a considerable time—2 years. 
(11) Tills process answers for any small 
skins of animals. Take the skin fresh 
and immerse it iu a strong solution of 
alum and salt. To ascertain when 
dressed enough, double the skin, He^h 
side outwards, twice, and press it flrmly 
between your linger and thumb until the 
liquor is well pressed out. If, when 
opened, the crease on the skin looks 
white in the angle, it is dressed enough. 
Take it out, aud immerse it just a 
minute in warm flour and water, and 
wash out the flour under a stream of 
water. When the skin is about half 
dry, lay it on a flat smouth piece 0 f 
board, and scrape oil’ the flesh with a 
blunt-edged knife, or rub it off with 
pumice. Your skin will then be as 
mellow as a DenL’s kid glove. (12) 
The following is Dr. Lettsonds recipe 
for a mixture found to answer both for 
animals in cases and skills in the open 
air. For birds it is equally good and 
effective:—Corrosive sublimate, ^ lb.; 
saltpetre, prepared or burnt, 4 lb,; 
alum, burnt, ^ lb.; flowing of sulphur, 
d- lb.; camphor, J lb.; black pepper, 1 lb.; 
tobacco, ground coarse, 1 lb. Keep in 
glass-stoppered bottle, Give 2 or 3 
good rubbings with it. (13) Swan-skin. 
0 oz. niscnic, 3 oz. corrosive sublimate, 
2 oz. yellow soap, l oz. camphor, and 
i pint spirits of wine. Put all these 
ingredients in a saucepan, which place 
over a slow lire, stirring the mixture 
briskly till the several parts are dis¬ 
solved. aud form one homogeneous mass. 
This may be poured into a wide- 
mouthed bottle, and allowed to stand 
till rpiite cold, when it will be ready 
for use. Of course these quantities may 
be increased or decreased, according to 
the size of the animal or bird to be 
operated on. If the soap and arsenic 
are left out, it will answer better, as 
they leave it greasy. To be put on with 
a sponge fastened on the end of a stick. 
Use very cautiously; mark Poison . 
(14) Small birds may be preserved for 
a considerable time by immersing them 
in brandy, or first runnings of the dis¬ 
tillation of rum, but it may slightly 
discolour the plumage. After sufficient 
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immersion, the feathers and limbs must 
be arranged a^ in life, and then slowly 
dried in an oven at moderate heat. (15) 
Make an incision frum the breast-bone 
to the vent; with a small piece of wood 
work the skin from the tlesh. When 
ihe leg is reached, cut through the 
knee-joint, and dear tlie shrink as far as 
prri<*ilile; then wind a hit of cotton¬ 
wool, on •winch some arsenical soap has 
been put, round the hone ; do the same 
with the other leg. Now divide spine 
from root of tail, taking care not to cut 
too near the tail feathers, or they will 
come out. Next skin the wings as far as 
possible .and cut off. The skm will now 
be entirely clear of the body. The skin 
must he turned inside out, and the neck 
and skm gently pulled in opposite direc¬ 
tions till the eyeballs are fully ex¬ 
posed. The whole of the back of the 
head may lie cut off, and the eyes and 
brains taken out, and their places filled 
with cotton wool. The whole skin 
should be rubbed well with arsenical 
Nuap or plain arsenic, and the neck 
returned to its natural position, when, 
after filling the body with a little dry 
grass or wool, the job is done. It is 
very easy, and the skin ot a bird is 
much tougher than one would suppose, 
though of cuursc they vary, the night¬ 
jar being very thin, while humming¬ 
birds are fairly tough. All the appa¬ 
ratus required is a sharp knife and a 
pair of scissors, or, for large birds, 
a strong pair of nippers to divide the 
bones. Bird-skins are sent home in 
barrels very roughly packed. 

Stone*—As regards stone, other 
than such specially crystalline kinds as 
granite, marble, porphyry, hard lime¬ 
stone, &c.—none of which is liable to 
admit access of water from its external 
surface —• we very much doubt the 
efficacy of any dressing? such, for in¬ 
stance, as what is called silicon varnish, 
or anything of the kind. The real and 
only effective means of preventing 
crumbling, blowing, or exfoliation is to 
make sure that the blocks are cut so as 
to be seated in the structure on their 
natural beds—that is to say, horizontally 
parallel to the direction of their natural 


hsMires and lamina 1 , which, in the rock, 
keep the direction of the dip. The mason 
ia this: war-r coming into contact with 
the external surface of a stuuc, of which 
the natural ihstire-. are set perpen¬ 
dicularly or at a high angle, will in¬ 
evitably he adinittid into thn«! tissiiro-q 
and it will follow them down 1 a gravita¬ 
tion, and promote the entry of more 
water after it until the ifcsureiare full. 
If such condition-) be prompth followed 
by keen frost, lur example, the water 
so admitted is apt to be congealed and 
thus expanded, and then to pi be 
the lamina: asunder, and blow out or 
exfoliate any scale of trilling thickness ; 
and so long as the fisr-uies are piesenteil 
externally in such directions, no dressing 
whatever will effectually protect the 
stone. When, on the other hand, the 
stone is laid on its natural bed, and the 
figures and hnnbi'T are horizontal, all 
wet falls harmlessly down the face of 
the stone (outside). It is never admit ted 
into the .substance; and, what is mure, 
ino.sfc kinds of stone which arc subject 
to such accidents, if pieservedby proper 
placement from the inward access of 
water, have a tendency to become ex¬ 
ternally case-hardened in course of tune, 
under outward exposure to the action 
of air and water, by a slow process of 
normal crystallization, which ultimately 
endows them with leal durability. 
(Desi<jn and Tier/:). 

Textile Fabrics. — -Bagging for 

Chemicals .—A patent has been taken 
out by Grouchy for making bagging 
which resists chemical action* The 
bagging is plunged in the following so¬ 
lution at I42 J F. (60° C.), and left fur 
an hour :— 

Sulphate of alumina . 2J lb. 

Water .gal. 

Borate of lime ... 2^ lh. 

The borate of lime is added after the 
sulphate of alumina has dissolved in the 
boiling water, and the whole decanted 
when settled. After taking out of this 
bath, the textiles are put in a second 
bath, composed of 2\ lh. resinous snap 
and 2| lb. Marseilles soap, dissolved in 

giil, water and carried to the boiling- 
point. At the end of 10 minutes the 
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cloths are allowed to drip, dried, and 
then re-washed and dried. Bagging 
made in this way will, it is claimed, 
resist the action of any acids or chemi¬ 
cals put. into them.—(Jfeu 1'or/t JDmcj, 
C'ira.) 

Linen Bluffs and Tarns.— Sails, ropes, 
nets, &c., keep much longer when they 
have been treated with tannin. Ileueu 
Lebrun recommends the following pro¬ 
cess for preserving linen goods and yarn; 
2 J lln good oak-tail is boiled for J- hour 
in 11 gal. pure running water. After 
iilteriug and pressing the residue, you 
get about IIJ gnl. tanning liquor. With 
this the stulis or yarns are browed in 
copper, earthen, or wooden vessels, hot 
not in iron. The fluid must completely 
cover the stud's or yarns, which should 
Iju left in it for 48 hours, and stirred 
round in it, from time to time. They 
are then tu be taken out, wrung, unshed, 
wrung again, and, after being dried, 
they show a slight, leather-like colour, 
mid withstand nil the clients of dump 
nnil tho notion of the weather much 
butter than thoso not so treated. Un¬ 
bleached goods may be treated in this 
way ns well ns blenched, but they must 
lie first stooped. Linen goads that arc 
already partly decayed may be thus 
protected from further injury. Linen 
goods subjected to this process for 7'i 
hours have been found unaffected by 
lying spread out for 10 years in a damp 
murky cellar, while untnnnod goods 
wore almost completely destroyed. 

Urine. —-In tho Lyon Muilkalo, 
AVoisor recommends tho use of nitrite 
of amyl as a disinfectant and preserva¬ 
tive of urine, and states that it is pre¬ 
ferable to carbolic acid, ns it does not 
interfere with the tests for albumen. 

Vaecino Lymph. —Dr.Emil Stern, 
of Breslau, states in tho ‘ Ilroslaua 
iirtzlicho Zoit.,” that so fur as he has been 
able to observe, a mixture of 1 per 1000 
aqueous solution of thymol preserves 
vaccine lymph from decomposition, 
while it does not destroy its specific 
action, mid the mixture is net more 
irritating than ordinary vaccine matter. 
It does not appear, however, that 
thymolized lymph is infallible in Us 


acLion, it socmiug to vary in activity 
according to its ago. 

"Wood.—Those who wish to have a 
thorough knowledge of the causes of 
decay in timber, aiul the remedies devised 
for their prevention, should consult tile 
valuable little hook liy Thomas Allen 
Britton on “ Dry Hut in Timber.” Tho 
subject is one which appeals to every¬ 
body having any dealing with wood for 
constructive purposes, and is far too 
commonly neglected. A brief sum¬ 
mary of flic main fuels can only be given 
hero. 

Tho forms "of decay which chiefly 
interest tile builder are known as “ ivet” 
and “ dry ” rut, though Both are in¬ 
directly duo tu tiic presence of moisture. 
In the former, it assists the decompo¬ 
sition of tlie tissues of the wood, es¬ 
pecially those, of tho alburnum (sap- 
wood); in the latter, by aiding the 
growtli of certain cryptogams, which 
obtain their nutriment from the sub¬ 
stance of tlie wood. The reduction of 
tiic natural moisture in tlie wood itself, 
which is (‘fleeted by proper seasoning, 
mid tlie prevention of tlie access of 
external moisture by a coating of some 
impervious substance, such as paint or 
tar, tend to prevent wet rot. The 
sanio means will also tend to prevent 
dry rot, but with tlie bitter there is the 
peculiarity that mi excess of moisture is 
unfavourable) to the growtli of the 
fungus which feeds on tlie wood ; also, 
that when the circumstances are favour- 
aide, such ns a moderate degree of 
moisture, which most woods possess in 
themselves, and the existence of a dump, 
warm, stagnant atmosphere, no mere 
coating of paint will prevent the 
mycelium of tho dry-rot fungus from 
penetrating Lo tlie interior of tlie wood. 
This once cffcclod, its destruction is 
rapid. There are several species of 
fungi which attack wood; tlie most 
common appear to be the Menials faohry- 
7 nans and the J’oli/porHs Uybvidus. Tin: 
former attacks chiefly fir and pine, and 
tiro latter onk. 

The following processes have been 
suggested from time to time fur pre¬ 
serving timber 
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(1) BcthelPs. — This appears to be 
one of the most successful means yet 
adopted for preserving wood from dry 
rot, and even wet rot, or the attacks of 
the white wit and Teredo nuiialis. It 
consists in impregnating the substance 
of the wood with the oil of tar called 
creosote , from which the ammonia has 
been expelled, the effect being to coagu¬ 
late the albumen, and thereby prevent its 
decomposition, also to fill the pores of 
the wood with a bituminous substance 
that excludes both air and moisture, 
and which is noxious to the lower forms 
of animal and vegetable life. In adopt¬ 
ing this process, all moisture should be 
dried out of the pores of the timber. 
Fir or pine, while warm from the 
drying-house, may bo immersed at once 
in an open tank containing hot creosote 
oil, when it will absorb about 8 or 9 lb. 
per cub. ft. For hard woods, and soft 
woods which are required to absorb 
more than 8 or 9 lb. of creosote per 
cub. ft., the timber should be placed in 
an iron cylinder with dosud ends, and 
the creosote, which should be healed to 
a temperature of about 120° F. (4-9° <J.) t 
forced in with a pressure of 170 lb. to 
the sq. in. Thu heat must be kept up 
until the process is complete, to prevent 
the creosote from crystallizing in the 
pores of the wood. By this means the 
softer woods will easily absorb 10 to 
12 lb. of the oil per cub. ft. The most 
effective method, however, is to exhaust 
the air from the cylinder after the 
timber is inserted, then to allow the 
oil to flow in, and whon the cylinder is 
full to use a force-pump, with a pressure 
of 150 to 200 lb. per sq. in., until the 
wood has absorbed the requisite quantity 
of oil, as indicated by a gauge which 
should be fitted to the reservoir tank. 
The oil is usually heated by coils of 
pipes placed in the reservoir, through 
which a current of steam is passed. 
The quantity of creosote oil recom¬ 
mended to be forced into the wood is, 
for railway sleepers, telegraph poles, 
and other purposes on land, 8 to 10 lb. 
per cub. ft. ; for piles, jetties, and other 
marine works, 12 lb. Into oak .and 
other hard words it is difficult to force, 


even with the greatest pressure, more 
than 2 or 3 lb. of oil. 

(2) Boucherle'e. — This consists in 
impregnating the timber with a solution 
of 1 oz. copper sulphate to 100 of water, 
as follows:—A water-tight cap is placed 
on one end of the log to be saturated, 
and the solution is introduced within it 
by a flexible tube. The pressure re¬ 
quired, not being more than 15 to 20 lb. 
on the sq. in., may be obtained by 
simply raising the tank to a height of 
30 or 40 ft. from the ground. On this 
pressure being applied, the sap runs in 
a stream from the opposite end of the 
log. A piece of prussi&to of potash 
rubbed on the end of the log will show 
if the solution lias penetrated the entire 
length or not, for on coming in contact 
with the sulphate of copper it leaves a 
deep brown mark on the wood. Mar- 
gary in his process also used sulphate 
of copper in the proportion of 1 lb. of 
the .salt to 8 gal. water, in which the 
wood was merely steeped until tho¬ 
roughly saturated, which was supposed 
to take 2 days for every inch in the 
thickness of the wood. Boucherie also 
used the impure pyrolignite of iron, 
which was found not only to preserve 
the wood from decay, but also to 
harden it. 

(3) Burnettizing.—A solution of 1 lb. 
chloride of zinc to 4 gal. water for 
timber, and 1 lb. to 5 gal. for canvas, 
cordage, &e., in a wooden tank. These 
were the proportions originally specified; 
1 Ih. of the salt to 9 or 10 gal. water, 
are now more frequently used. Timber 
requires to be immersed for about 2 
days for each inch in thickness, and 
afterwards taken out and left to dry 
for about 14 to 90 days. Canvas, ropes, 
&c., require to be immersed in the 
solution for about 4 8 hours, then taken 
out and dried. The process on wood 
may bo more expeditiously ’performed 
by forcing the solution into the pores 
with a pressure of 150 lb. to the sq. in. 
The advantage of this process is that it 
renders the material to which it ifl 
applied incombustible. 

(4) Kyanizing.—The timber is irm 
moi'Bccl in a saturated solution of cor- 
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rnsire .sublimate (bichloride of mercury) | 
in it wooden tank, pul together so that 
mi metal of any kind cun come in contact 
with Hie solution. X lb. corrosive sub¬ 
limate to 10 gal. water is used when a 
maximum strongt/h is required, and l lb. 
to If) gal. when a minimum, according 
to the porosity of the timber ; with tins 
latter proportion, LJ lb. will be Kullioionl 
l’nr a load of timber of f>0 rub, ft. 
Corrosive sublimate dissolves best in 
tepid water. The time required to 
saturate tho timber depends on its 
thickness; iU hours are usually allowed 
for Qntih inch in thickness for boards 
and small timber; large timber requires 
2 to 3 weeks. 

(5) PayniAs.— Impregnating the wood, 
while in a vacuum, with a strong solu¬ 
tion of sulphate of iron, and afterwards 
forcing into tho limber a solution of 
sulphate of lime or any of the alkaline 
carbonates, such as carbonate of soda, 
by which means the oxide of iron be¬ 
comes insoluble. The wood is also ren¬ 
dered incombustible by this process. 

Two conditions of construction arc 
necessary to preserve timber from de¬ 
cay— (1) continual access of a free 
current of air, by provision of proper 
ventilation; (2) tho assured exclusion of 
wet from without. Neither (lamp nor 
dry-rot will readily attack limber which 
is so placed and protected. What most 
rapidly destroys timber is tho alternation 
of wetting and drying; the next most 
frequent uuuhq of decay is tho genera¬ 
tion of fungus by reason of total atmo¬ 
spheric stagnation. Another point of 
sumo importance is to avoid seating 
timber (such as wall-plates, joists, 
girders, breastsummors, &c.) in or 
abutting immediately upon masonry or 
brickwork which is being laid with 
Portland cement. Immediately next to 
all such faces or butt-ends of limber, 
the work should bo laid with mortar 
made of 1 part (by wuiglit) ground 
quicklime and d parts cleanly-sifted 
very dry and ground coal cinders; 
indeed, it is best to have the lime and 
cinders ground together, so that they 
are perfectly blended: but it is in¬ 
dispensable to use this material at onco, 


as it. soon slakes fium fhe action of 
moisture in the air. No dressing what¬ 
ever xvill preserve limber as to which 
tbo foregoing precautions are neglected. 
It is, nem’lhelcsii, n good plan — h, 
having a care oil these points — to 
thoroughly dress internal limbers, such 
as girders, joists, wall-plates, rafters 
window and door frames, with a 
strong solution of carbolic acid before 
building them in. Jn sinking timber 
as posts, in strong argillaceous soils’ 
charring the heels to a height about (5 in! 

above-ground—and all spurs as well_ 

the only means of averting very prompt; 
decay—unless it be by the costly pre- 
caution of sealing the heels within 
]lottery pipes of Miflioiiml calibre, and 
lilling in with smoking ground quick¬ 
lime concrete mixed with crushed burnt 
stone. 

The reports from the German and 
Austro-Hungarian railroads, where the 
ties used arc mostly of oak, pine, (iy, 
and beech, and nearly one-half of the 
tolal number in use have been subjected 
to antiseptic treatment according to 
various systems, show a reported in¬ 
crease in their average life over and 
above tho average life of untreated ties, 
as follows:—Oak, (i years; fir, 7; piue, 9; 
and beech, 13. 

In un interesting paper on “IIousc- 
rnl” (dry and wet rot), Pudil, clerk of 
works to Prince bobkovic at Jlilin, states, 
as the result of many years’ personal 
observation, that tho rot is always mure 
prevalent on gneiss and granitic sites, 
and where the soil and building mate¬ 
rials are derived from gneiss, granite, nr 
such like rocks, which contain a large 
proportion of felspar. Not only dues 
the alkali appear to afford nutriment 
to the fungi, but lhe»o stones and the 
soils derived from them arc highly 
hygroscopic, and occasion a certain 
dampness in the mirromulingR, which 
favours the development of these 
growths. Dr. Lmibe lifts shown that 
100 parts of the said fungi, dried at a 
temperature of 2X2° if. (i(10° Cl.'), gave 
oil analysis 110*50 carbonic acid, 4*06 
hydrogen, 20*02 oxygen, 2*4(1 nitrogen, 
22'98 ashj the ash containing potash, 
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soda, magnesia, lime, clay, iron, man- 
{ranese, chlorine, sulphuric acid, carbonic 
acid, and silicic acid. Sound timber of 
the same description as that from which 
the fungi were taken, gave 1 per cent, 
of ash only- The enormously increased 
proportion of ash shows how largely the 
fungus draws upon the surrounding 
masonry for nuLrimcnt. (N. D. Gc - 
tcerba Zeit.) 

The durability of wood depends on 
several circumstances, some being in¬ 
herent to the wood itself, others owing 
to outward conditions. Woody fibre, 
by itself, is very little aifectcd by air 
or water, hut several other principles 
may bo present in wood which, by 
entering into decomposition, induce a 
similar state iu the woody fibre. Such 
are albumen, &o., which exist m the 
Kip. Resinous bodies, by preventing 
the absorption of water, and by being 
distasteful to most insects, act as preser¬ 
vatives ; hence, most naturally, resinous 
woods are durable. The heart-wood of 
trees is less liable to attacks from insects 
than the outer or splint-wood. Dry 
wood is also hut little liable to such 
attacks. Young sappy wood, on the 
other hand, is specially prone to attacks 
from insects. Trees grown in cold 
climates and in poor soils produce 
wood which is, as a rule, more durable 
than that obtained from similar trees 
grown in a warmer, richer, anil moistcr 
soil. Wood felled iu winter is more 
durable than that felled in the spring 
or summer, probably owing to the sap 
not being so abundant at the former 
epoch. Wood placed in warm and moist 
situations, especially if light and air ba 
excluded, is more liable to decay than 
when placed in dry, cool, and airy 
positions. Moisture and a close atmo¬ 
sphere favour the growth of peculiar 
fungi on the wood, which eventually 
favour the decomposition of the fibres 
and the disintegration of the mass. 
These fungi are generally the Thdephom 
domcstica , the Boletus destructor , and 
the Cerulius mstator. A remedy for the 
ravages effected by these fungoid growths 
is found in the repeated application of 
acetate of iron made from wood vinegar. 


As the sap is such an active agent in 
the rapid decay of wood, any means by 
which its removal ^cau be effected, even 
if only partially, will conduce much to 
the preservation of the wood. Soaking 
in cold water, boiling in water, steaming 
in close vessels, have all been tried, and 
found effective under certain circum¬ 
stances. Drying and charring the ex¬ 
ternal portions have also been found 
efficacious. To this end the wood is 
immersed or painted over with tar, 
creosote, or similar bodies, after being 
well kiln-dried ; the tar is then lighted 
and allowed to char the wood super¬ 
ficially. When extinguished, it may 
again be tarred. By causing the root 
end of a freshly-felled tree to stand in a 
solution of sulphate of iron, bichloride 
of mercury, sulphale of copper, &c., 
these bodies are sucked up into the 
wood, and replace the sap. This method 
seems to be the one which gives the 
most promising results, and wood treated 
in this manner with sulphate of iron be¬ 
comes extremely durable. (Entj, Alec It.) 

Inquiries into the causes of decay of 
timber prepared with copper salts have 
been made by If. Dottier, of the University 
of Ghent. The disappearance of the 
copper-sulphate may bo accounted for 
by the presence of (1) iron, (2) certain 
solutions, (o) carbonic acid. The action 
of iron had been recognised for some 
time. Dottier mentions an experiment 
made with chips of wood impregnated 
with solutions of copper sulphate con¬ 
taining sulphate of iron in various 
proportions, and buried in the ground. 
The results showed—(1) that the fer¬ 
rous sulphate had a certain antiseptic 
action, but much weaker than that of 
the copper; (2) that the duration of 
woods prepared with sulphate of copper 
solutions containing ferrous sulphate in 
varying proportions was nearly equal, 
except where the ferrous sulphate was 
present in very large proportion; 
(3) that for preserving wood, chemically 
pure copper sulphate offered no advan¬ 
tages over common commercial sul¬ 
phate. The last conclusion is opposed 
to the view taken by Bouchcrie and 
other specialists. Dottier cites, in sup- 
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port of Ills opinions, the observations of 
Enyen on an nnoienl wheel found iri the 
copper mines of SiiJ Domingo, in Por¬ 
tugal. This wheel was ill a perfect 
.stale of preservation, although it had 
been for J-100 yeais in water containing 
not only the sulphates of copper ami 
iron, but notable quantities of the sub- 
sulphates of these metals. 

Certain salts have an injurious action 
on wood impregnated with copper sul¬ 
phate. If chips of wood so prepared are 
placed in a solution of chloride of lime, 
carbonate of soda, nr carbonate of potash, 
the solutions will he found after a while 
to contain considerable quantities of 
copper sulphate abstracted fiom the 
wood. This shows that limber so pre¬ 
pared is unsuited for marine coustnie- 
tions. It explains, too, why such wood 
is liable to decay when employed in 
tunnels or in certain soils, as LIumo con¬ 
taining much limn. Thu salts (as bicar¬ 
bonate of lime, &«,) present, in the, 
water carry oil’ the capper from the 
wood. 

In certain soils carbonic acid will also 
abstract the copper. This may in* 
shown by placing chips impregnated 
with copper sulphate in at 1 ruled waler, 

Uotlior has endeavoured to prolong 
the duration of the wood by increasing 
the proportion of me Lai fixed in tin* 
ligneous fibre. Here it is necessary to 
have recourse to special modes of pro¬ 
cedure, as when the wood is simply laid 
in a solution of the sulphate, the pro¬ 
portion of the latter, which becomes 
fixed, is pretty nearly constant and very 
small, lie has found also—(l) That 
acetate of copper enables us to double 
the quantify of copper fixed. (*J) 
Hunting tins wood also augments tins 
quantity of copper fixed. (II) Cor tain 
organic substances have the same, effect, 
acting on the ligneous fibre much in 
the same way as do mordants in dyeing 
processes. The effects of indigo uud 
catechu iu this respect are very re¬ 
markable. (4) The use of cuprainmo- 
nium salts permits a much larger quan¬ 
tity of copper to he introduced into the 
wood. Experiments with shavings im¬ 
pregnated iu various ways, and buried 


in a cesspool, proved that the durability 
was greater in proportion as the amount 
of copper fixed was larger. Acetate of 
copper and indigo are too unccrtaiu for 
general use. Thu effects of heat are not 
so reliable. D.itochu can only be em¬ 
ployed to a limited extent. Cuprum, 
moninm snlts, on the other hand, admit 
of general application, and I lie triflino 
increase in prime cost would be more 
than compensated by the lunger dura¬ 
tion of the wood, (/icnir Induat.) 

Timber thoroughly well seasoned is 
in that condition in which its good 
qualities will ho preserved, so that in 
one sense the seasoning and preservation 
of limber may be taken as the same 
terms. Hut limber may he well sea- 
soiled, and yet we may place it in such 
unfavourable conditions that it loses 
tin* good properties it may possess, aiul 
begins to decay. The term season¬ 
ing” 111 cruft ire may bo accepted a* in¬ 
dicating the process by which we give 
timber good qualities, That of “preser¬ 
vation,” the process or means adopted 
by which wo retain in if those proper¬ 
ties. The oldest und most generally 
adopted method of seasoning timber, is 
steeping nr immersing it in water. Tins 
is based upon the fuel that by placing 
I lie timber in waler, the sap is washed 
out nl‘the pores end the water takes its 
place, which, when the timber is after¬ 
wards exposed lt> the atmosphere, is 
much more easily and quickly expelled 
by evaporation ft mu the timber, than 
the sap in the ordinary or natural con¬ 
dition. To obtain the best results of 
this mode of seasoning in the quickest 
way, two things nru essential; tin* 
water must be running water, and it 
must be ns pure as possible. Natural 
seasoning is simply exposing the timber 
to the air under sheds, or otherwise 
piled up. (/Vile/., Jl/ii//.) 

(ti) To preserve Woodworks that are 
exposed to Dump.—(«) For those of an 
extensive nature, such as bridges, &c. 1 
The Hollanders use for the preservation 
of their sluices and floodgates, draw¬ 
bridges and oilier huge beams of timber 
exposed to the sun and constant changes 
uf the atmosphere, u certain mixture of 
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pitch and tar, upon which they strew 
small pieces of shell broken finely— 
almost to a powder—and mixed with 
sea-sand, and the scales of ,:on, small 
and sifted,which in crusts and preserves it 
elfeeLually. (A) A paint composed of sub- 
bulphate of iron (the refuse of the cop¬ 
peras pans), ground up with any common 
oil and thinned with coal-tar oil, having 
a little pitch dissolved in it, is flexible, 
and impervious to moisture, (c) Lin¬ 
seed-oil and tar, in equal pints, well 
boiled together, and used while boiling, 
rubbed plentifully over the work while 
hot, after being scorched all over by 
wood burnt under it, strikes J in. or 
more into the wood, closes the pores, 
and makes it haul and durable either 
under or out of water. (<./) For fences 
and similar works, a coating of coal-tar, 
sanded over; or boil together 1 gal. 
coal-tar and lb. white copperas, and 
lay it on hot. (7) To prevent rot.— (a) 
Thoroughly season the wood before 
fixing, and when fixed, have a proper 
ventilation all round it. (/>) Charring, 
after seasoning, will fortify timber 
against infection ; so will a coating of 
coal-tar. (8) To cure incipient dry rot. 
— {(t) If very much infected, remove 
the timber, and replace with new. (A) 
A pure solution of corrosive sublimate 
in water, in the proportion of 1 oz. to 
1 gal., used hot, is considered a very 
diedual wash, (c) A solution of sul¬ 
phate of copper, £ lb. per gal, of water, 
laid on hot. (if) A strong solution of 
sulphate of iron ; this is not so good as 
sulphate of copper, (o) A strong solu¬ 
tion of sulphates of iron and copper in 
equal parts, lb. of the sulphates to 1J 
gal. water. (/) Paraffin oil, tfiu com¬ 
monest and cheapest naphtha and oil, or 
a little resinous matter dissolved and 
mixed with oil, will stay the wet rot. 
(j(/) Remove the parts a fleeted, and wash 
with dilute sulphuric acid the remaining 
woodwork. (A) Dissolve 1 lb. sulphate 
of copper in 1 gal. boiling water, then 
add 1J lb. sulphuric acid in 15 gal. 
water, and apply hot. (9) To prevent 
worms in timber.—(a) Anointing with 
an oil produced by the immersion of 
sulphur in aquafortis (nitric acid) dis¬ 


tilled to dryness, and exposed to dissolve 
in the air. (6) Soaking in an infusion 
oi quassia renders yie wood bitter, (c) 
Crcosoting timber, if the smell is not 
objectionable, (cl) Anointing the timber 
with oil of spike, juniper, or turpentine, 
is efficacious in some degree, (c) For 
small articles, cover freely with copal 
varnish in linseed-nil. (10) To pi event 
worms m marine building.—(«) A mix¬ 
ture of lime, sulphur, and eolocynth 
with pitch, ( b ) Saturating the pores 
with coal-tar, either alone or after a 
solution of corrosive sublimate hai been 
soaked and dried into the wood, (c) 
Sheathing with thin copper over tarred 
felt is esteemed the best protection for 
the bottoma of ships for all marine 
animals; the joints should be stopped 
with tarred oakum. (//) Studding the 
pails under water with short broad- 
headed nails. (11) To destroy worms 
in carvings.—(a) Fumigate the wood 
with benzine. (6) Saturate the wood 
with a strong solution of corrosive sub¬ 
limate ; if used for carvings, the colour 
should bo restored by ammonia, and 
then by a weak solution of hydrochloric 
acid; the hales may Lo stopped up with 
gum and gelatine, and a varnish of resin 
dissolved iu spirits of wine should after¬ 
wards be applied to the surface, (c) 
Whale-oil and poisonous ointments have 
been found of service. The wood should 
be carefully brushed before being ope¬ 
rated upon. (12) To destroy ants and 
insects in wood.—(a) Corrosive subli¬ 
mate is an effectual poison to them. (A) 
Oils, especially essential oils, are good 
preventives, (c) Cajeput-oil has been 
proved effectual for destroying the red 
ant (< d ) Payne’s, Betludl’s, and Bur¬ 
nett’s processes are said to be proof 
against the white ant of India, (e) Dust 
the parts with pounded quicklime, and 
then water them with the ammoniacal 
liquor of gas-works, when the ammonia 
will be instantly disengaged by the 
quick-lime, and this is destructive to 
insect life. (/) For the black ant, use 
powdered borax; or smear the parts 
frequented by them with petroleum oil; 
or syringe their nests with fluoric acid 
or spirits of tar, to be done with a 
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leaden syringe j or pour down tlw holes 
bull mg water to destroy their nests, 
ami then stop up the fiulcs with cement. 
Ants dislike luscaio, camphor, aiul creo¬ 
sote. (Britton.) 

(id) Nicholson, noting that railway 
sleepers lying on ground which had for¬ 
merly been the bed of a salt lake, in 
Nebraska, retained their power to resist 
decay for au unusually long period, and 
showed an excess of alkaline salts in 
their ash, suggests that here is a cheap 
and effective preservative. 

(14) Lostal, a French railway con¬ 
tractor, recommends the use of quick¬ 
lime for preserving timber, lie puts 
the plunks in tanks and covers them 
with quicklime, which is gradually 
slaked with water. Timber, such ns is 
used in mines, takes about a week to 
become thoroughly impregnated. The 
wood acquires a vemavkahle hardness 
and toughness, and,it is said, will never 
rot. Beech wood has been prepared in 
this way for hammers and other tools 
iu several ironworks, aiul is reported to 
have been ns hnvd as oak, without losing 
its peculiar elasticity. 

(15) Wood will Im effectually pre¬ 
served from the action of the air if it 
is covered by a paint-brush with a 
solution of persulphate of iron, marking 
2° to 13. The blue tint which is 
developed by drying changes to brinyu 
wiien a coat of linsced-oil is laid on. 
(Hcmie Indust. 

(Id) Lay timber lip, when perfectly 
dry, in an airy place, that it may not 
be exposed to the sun or wind, and 
taking cave that it does not stand up¬ 
right, but let it be laid along, one piece 
upon another, interposing here and 
there some short blocks, to prevent 
that mouhliimsH which is usually con¬ 
tracted when planks sweat. Lay planks 
in a stream of running water for a 
fortnight, and then set them up in the 
sun and wind, so that the air may 
freely pass between them, anti turn 
them frequently. Boards thus seasoned 
will floor much better than those which 
have been kept in a dry place for many 
years. Elm, felled over so green, if 
kept for 4 or 5 days, obtains a good 


seasoning and is rendered fit for im¬ 
mediate use. This water seasoning U 
not only a remedy against the worm 
but. also prevents distortions and warp¬ 
ing. Whore huge massy columns arc 
to be used, it is a good plan to bore 
them through from end to end, an it 
prevents their splitting. Timbers occa¬ 
sionally laid in mortar, or in any part 
contiguous to lime, have sometimes 
boon capped with melted pitch as a 
preserver from the destructive powers 
of lime; but it has been found to be 
rather hurtful than otherwise. 

(17) For the purpose of preserving 
timber for mines, Koug packs the 
timber, cut in proper lengths, in a 
vertical position in an iron reservoir, 
provided with a light-lilting cover. 
The vessel is then Idled to about $ of 
its capacity with a solution »f thu car* 
bolate of soda. Into this he leads live 
steam, which speedily livings the liquid 
to the boiling-point. The access of the 
steam is continued until, by its gradual 
condensation, it has filled the vessel to 
iln fiiil capacity. The wood is then 
allowed to remain in tlm lint liquid 
smile hours; I his is drawn ulf, and the 
wood washed olf with a dry steam jet. 

(IS) 1 lock dissolves jiarallin in ligroin, 
so-called petroleum other, kerosene, or 
other convenient .substances, and im¬ 
merses the wood to bo preserved in the 
solulion, rare being taken that the wood 
is as dry as possible. After impregna¬ 
tion, tlie saturated wood is heated in a 
large retort provided with a condensing 
arrangement,, whereby the volatile sol¬ 
vent. is expelled and condensed for use 
over again, whilst the pavafliu is left in 
the pores of the timber. Crude pamdln 
(containing much liquid hydrocarbons) 
may ha employed. 

(ID) At Ilellagio, mi the lake of Como, 
where olive-wood in used in large 
quantities for the formation of various 
articles of turnery, the plan adopted for 
Reasoning the. wood is to boil it for 
about 10 minutes, and then lot it dry 
gradually for months before using it. 

(20) The best preservative against 
dry rot, according to the American. 
‘Journal of Pluinimoy,* is the follow- 
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ing:—1 part oil of cassia, 1 wood tar, 
and 1 train-oil; apply 3 coats on the 
reverse sides and on the ends of planks, 
doors, &c. In all probability oil of 
cassia plays the chief role as preserva¬ 
tive. 

(21) During the excavation of a 
canal in Berlin the workmen struck 
upon 12 perfectly preserved collins, 
which lay apparently in 4 graves, each 
containing 3 superimposed collins. The 
site of the discovery corresponds with 
the cemetery that existed even as late 
ns 1G20 in connection with the pour- 
house and pestilent hospital. The 
corpses must in consequence have been 
in the earth for at least 2G0 years. 
Notwithstanding this long period, the 
collins, as well as their contained bones, 
are in a perfect state of preservation ; 
articles of clothing have even been 
found still clinging to some of the 
hones. Prof. Virchow found upon in¬ 
vestigation that the collins were coated 
on both sides with a thick layer of tar, 
the wood itself appearing to be young 
oak, 1 in. in thickness. A ailicioiis 
crust was likewise found on the inner 
side of the collins. The wood is so hard 
that axes and saws were broken in the 
attempt to cut it. 

(22) Jacques first impregnates the 
timber thoroughly with a simple sou 
tion of soap mixed with an acid—prefer¬ 
ably phonic acid. This causes the for¬ 
mation m a few days, within the wood, 
of a fatty acid, which is insoluble in 
water, and impregnates the remotest 
fibres, 'flic reaction of the acid on the 
soap does not take place until a portion 
of the water has evaporated. It is 
claimed that more perfect impregnation 
can be had in this way than with 
creosote, and there is no danger of the 
washing out of the preservative from 
the exposed surfaces, as when sulphate 
of copper is used. The Government 
commission on technical railroad opera¬ 
tion in France is said to favour this 
process. 

(23) Card impregnates the wood with 
a solution of zinc chloride or other 
antiseptic soluble mineral salt, then 
dries the outer layers of the wood by 


heated air current*, and finally saturates 
with hot creobote-oil. The creosoto- 
oi 1 is to prevent the soluble antiseptic 
from being washed out. 

(24) Richard uses common salt, in a 
chemically pure crystallized form, as 
the most efficacious preservative of 
timber. In combination with alum, 
absolute incombustibility, it is said, can 
be ensured by its use. (Hemic Indust.) 

(25) The well-known methods of 
preserving posts and wood which are 
partly embedded in the earth, by char¬ 
ring and coaling with tar, arc only 
effective when both are applied. Should 
the poles only be charred without the 
subsequent treatment with tar, the 
charcoal formation on the surface would 
act ns an absorber of the moisture, 
and, if anything, only hasten the decay. 
By applying a coating of tar without 
previously charring, the tar would only 
form a casing about the wood, nor would 
it penetrate to the depth which tho 
absmbing properties of Hie chin coaled 
surface would ensure. Wood that is 
exposed to the action of water or let 
into the ground should first be charred, 
and then before it lias entirely cooled 
be treated with tnr till the wood is 
thoroughly impregnated The acetic 
acid and oils contained in the tar are 
evaporated by the heat, and only the 
resin is left behind, which penetrates 
the pores of the uoud and fmms an air¬ 
tight and waterproof envelope. It is 
important to impregnate the poles a 
little above the line of exposure, for 
here it is that the action of decay alfucts 
tho wood first, and where the break 
always occurs when removed from the 
earth or strained in testing. (Ind. 
J3ldtt.) 

(2G) Muller employs for the preser¬ 
vation of wood the phosphate of baryta 
formed within the fibre. The wood is 
first steeped in a solution of the phos¬ 
phate of soda containing 7 per cent, of 
the salt. When dry, the wood is again 
treated with a solution of chloride of 
barium containing 13 per cent. 

(27) Leech takes 1 lb. amnions acid 
and dissolves it iu 4 gal. water j to this 
he adds 1 lb. carbonate of soda, stirring 
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the mixture till it is thoroughly ilis- 
solvcil. In ii separate vessel he makes 
a solution of l(i lb. sulphate of copper 
in IS gal. water, mixes the solutions 
together, anil places thorn in a wooden 
nr a lead-lined vat. The timber is 
placed in this hath, and the solution 
heated by means of steam to the boil¬ 
ing-point. A few hours’ soaking is said 
to be sudieiunt, lint when heat is not 
applied the wood must remain for at 
least 11 or 15 days. These solutions are. 
applicable to wood that is already in 
permanent position, as telegraph-poles, 
fences, and gates. In these and similar 
cases one solution should be painted oil 
and allowed to dry before this other is 
applied. When possible, they should bo 
laid on lint. 

(28) Muwburn’s process, so far as oak 
is concerned, consists simply in boiling 
the wood in a solution of gallo-lannic 
acid, the proportions of the respective 
ingredients being apparently immaterial. 
The result is the formation of an in¬ 
soluble substance in the pores of the 
wood. One solution only is necessary 
fur oak, on account of the tannin 
naturally present in that wood, the en¬ 
durance of which in moist situations is 
proverbial. A consideration of this fact 
led Ilutzfeld to try the effect of impreg¬ 
nating timber with tannin, and after¬ 
wards with acetate of Iron, a process 
which is both cheap and useful, and 
which is at present being tested by a 
telegraph company in France. 

(110) Posts and pier-piles can ho 
rendered nearly indestructible by boring 
ono or more holes, larger or smaller, in 
the centre of the butt, the whole length 
if desirable ; then fill with boiling conl- 
tar and close the aperture with a long 
taper wedge, well driven home, which 
will give pressure to force the nn(i- 
septic into the inner heart pores of the 
mould. Were posts thus preserved, and 
the exterior snrfaco dressed with resin- 
varnish, they would Inst for centuries. 
Wood exposed to the air should not be 
dressed with coal-tar, but Stockholm 
tar or resinous varnish ; the former will 
rot the fibres when exposed tn sun and 
air. Mark the posts at 6 or 8 in. above 


tho depth they are to be placed in the 
earth, and bore the hole up to tho mark. 
Then Jill in with boiling coal-tar, plug 
up the hole, and the base of the post 
will outlast tho upper part, 'flic writer 
has also had occasion to stand posts 
under lloor joists, as a support, when 
l>y making a clay puddled hole, and 
pouring into it a gallon of boiling coal- 
tar as a bod for tho post to stand in, it 
would never decay. (liny. Much.) 

(ISO) Wood is rendered extremely du¬ 
rable and weather-proof by covering it 
with hot linseed-oil varnish, several 
coats being applied, each one after the 
preceding ono is dry; finally, oil colours 
nre applied as rcipiired. Tho drying 
requires a longer time than the ordi¬ 
nary process of painting. (Dialler’s 
I’uli/tivh. .It.) 

(111) The following recipe is said to 
he a cure for dry rot:—Melt 12 on. 
rosin in mi iron pot, add 1! gal. train, 
oil, and II or d rolls brimstone; when 
it is thin, add .Spanish brown, or rod and 
yellow ochre, or what colour preferred; 
put on Hie wood hot null thin with a 
brush ; give two coats. 

(112) Villain nodOo., ol'Iici'liii,manu¬ 
facture, under the name of mycothu- 
naton, a product which has the pro¬ 
perty of destroying dry-rot in houses 
and other buildings, and preventing its 
appearance in new ones. It may also 
be employed with winnings in season¬ 
ing railway sleepers, telegraph posts, 
beams, &c., which it effectually pre¬ 
serves from decay. It is a clear liquid, 
containing no poisonous or disagreeably 
smelling substance. Its presence in the 
atmosphere is good for tho health, ns it 
destroys liiiusma and ferment. Lastly, 
wood impregnated with it does not 
easily eiiLeli lire, which lias boon repeat¬ 
edly proved. It requires boiling in a 
cast-iron boiler, nml in tills state is to 
ini spread over tho surfaces covered with 
dry rot liy moans of a large brush. 
During the boiling the boiler must be 
kept carefully closed. Wood which is 
to be impregnated with it must be first 
cleaned. The ellioroscence of masonry 
may bo prevented by smearing tho walls 
with this liquid. In old buildings the 
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efflorescence should be first scraped, and 
after n layer of the liquid has been put 
on, the walls can be restored. (Tract. 
Jlaif.) 

(33) Mel sens impregnated blocks of 
wood with tor by alternate heatings and 
coolings; they were then kept 2 years 
in a corner of a garden in earth satu¬ 
rated with the products of a urinal, and 
were unaltered : 011 breaking across, it 
was found that lines were noticeable 
where the tar had not penetrated com¬ 
pletely; the one set of split halves were 
kept some years in ordinary earth, the 
others carefully preserved; they wore 
then steamed at. ‘212° F. (100° C.) for 
12 hours, quickly cooled in water, 
frozen, and left out in the open air all 
winter, at the end of which time they 
were unaltered. They wore then placed 
in a wet situation in a garden, then on 
an isolated building, and then in sandy 
soil under a rain-water tub. Finally, 
after 20 years’ exposure to varied dete¬ 
riorating agencies, no change whatever 
was produced in them. By utilizing 
the mechanical force of condensing 
steam, or of the atmosphere, wood may 
be wholly or partially injected wilh 
tar (or other preservative agents); when 
not preserved, tho natural course of 
decay is along the directum of growth, 
and not across it; the direction in which 
the preservative body is forced into the 
wood ’ is tho same. When the wood 
is only superficially injected, it is de¬ 
sirable that it should bo shaped into 
the required form before applying 
the preservative process. (Moniteur 
Quesncuille.') 

(34) The value of creosote as a wood 
preserver is generally recognised, but 
the direct injection requires great quan¬ 
tities of heavy oil, and a desiccation of 
the injected pores. The high boiling- 
point of creosote does not permit its 
employment in vapour. Blythe formed 
the idea of saturating a jet of steam 
with creosote in minute division, form¬ 
ing, so to speak, a gaseous emulsion. 
The apparatus comprises a high-pressure 
steam-boiler; another boiler containing 
creosote, in which the steam is satu¬ 
rated ; a vat, filled with creosote, to he 


pumped into the boiler • sheet-iron 
cylinders, fur the piece? which are to 
be injected; and a system of tubing con¬ 
necting the several parts. In this way 
Blythe completely fills the heart of 
oak, pine, or red beech; he u>es -4 to 
6 lb. of creosote for a cioas-tie, and 4- lb. 
of brown pheinc acid per cub. yd. of sa¬ 
turated wood or cross-ties. The appa¬ 
ratus can prepare 500 ties per day. 
The wood comes out softened, so that >fc 
can readily be bent or shaped, but, it 
rapidty hardens. At first it shrinks, 
but after a few weeks it becomes sea¬ 
soned, and resists the influences of 
moisture. Finally, the fibres are greatly 
strengthened. 

(35) Krug employs the following 
simple preparation for preserving wood 
used in mines by a combination of creo¬ 
sote and soda:—An iron basin, J in. 
thick, about 64 ft. deep, and 4 ft. in 
diameter, is sunk in the ground rather 
more than half its depth, lly the side, 
and with its rim below the bottom of 
the first basin, is a second, not quite 
half its size. A third basin, about mid¬ 
way between the other two in size, 
stands with its lower edge rather higher 
than the upper rim of the first basin. 
This first one is provided with n cover, 
half of which is screwed on, the other 
half may be opened or shut close. Above 
the bottom it has a sieve-bottom of wire- 
gauze, and at the bottom a discharge- 
cock. Moreover, a pipe goes to the 
bottom, through which steam can be 
directly conveyed. From beneath the 
upper edge a pipe passes over the edge 
into the second basin. In the second 
basin is a hand forcing-pump, for pump¬ 
ing the impregnating fluid into the 
third basin, which is furnished with 
a discharge-cock. The operation is as 
follows:—The pieces of wood to be im¬ 
pregnated are cut to the suitable lengths 
required for door-posts, lintels, piles, 
&c., and placed perpendicularly, as 
closely as possible, together in the fiist 
basin, the cover of which is then closed. 
It is not necessary that tho cover should 
be air-tight. Meanwhile, the third basin 
has been filled with creosote soda-lye, 
either directly or out of the second 
2 it 
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basin, by moans of the hand-pump. The 
lye is then admitted into the first basin 
till it is about full, and then steam is 
conveyed directly through the pipe men¬ 
tioned before to tho lye. The Jluid gra¬ 
dually begins to boil, while it is in¬ 
creased by the condensation water of 
the steam, which pours in, and at last 
begins to flow away through the pipo 
which passes over the edge of the se¬ 
cond basin. The steam is then turned 
oil', and the wood may he left to boil for 
some time in the lye. When at last the 
lye has been discharged, and tho wood 
been acted upon by direct steam, the 
cover of tho basin is opened,‘and the 
impregnated wood removed. Although 
wood treated in this way is penetrated 
with tho impregnating fluid only to the 
depth of 7 } to f] in., it has been found 
perfectly unimpaired after 5 3 'oarH in 
districts where wood not so trcnlod rots 
and becomes unlit for use a Her 9 or 111 
months. Above ground, ami in places 
where there is no danger of lire, it is 
sullicient to pour creosote-oil over the 
wood. In a few days tho wood will he 
sufficiently penetrated to withstand the 
action of the weather. (Mummer 1 h 
fnifcnicur.) 

(30) The following method of preserv¬ 
ing garden labels is recommended in a 
German paper:—Thoroughly soak them 
in a strong solution of copperas (sul¬ 
phate of iron), then, after being dried, 
lay them in lime-water. This causes 
the formation in tho wood of sulphate 
of lime, a very insoluble salt. Tho 
rapid destruction of labels by exposure 
to tho weather is thus, it is said, pre¬ 
vented. * Hast, mats, twine, and other 
substances used in tying up or covering 
trees and plants, when treated in the 
same manner, are similarly preserved. 
At a recent meeting of a horticultural 
society in Berlin, wooden labels treated 
thus were exhibited, and although they 
had been continually exposed for 2 
years, they were apparently in no way 
all acted. 

(37) Tunlet compares the relative 
advantages of copper sulphate and creo¬ 
sote, As regards the former preserva¬ 
tive, this 1 salt is poisonous to tho vege¬ 


table and animal parasites which appear 
at the beginning of all organic decom¬ 
position. The quantity of salts of copper 
should lie excessive when the wood* h 
intended to he immersed in water nr 
buried in a moist soil, because the water 
dissolves this salt slowly ; and since sea¬ 
water enters into combination with it 
still more rapidly, it should he excluded 
from use for wood used iv\ the sea. There 
is, in wood impregnated with the salts 
of copper, a portion of the sulphate 
closely united with] the ligneous tissue 
and another portion in excess remaining 
free. The latter portion dissolves first 
and, curried olf by the exterior fluids 
only retards tho loss of tho nmtalliesalt 
com billed with the wood ; but this combi¬ 
nation itself, although more stable, does 
not escape removal, being accelerated 
or retarded according to the rapidity and 
ease with which tins dissolving liquid is 
renewed. On the contrary, ihu quantity 
of metallic salts should be diminished in 
wood intended for constructions in the 
open air, in order to proved tho mecha¬ 
nical ollbcb of intra-vascular crystalliza¬ 
tions. As regards creoaole-oi], it is 
beyond doubt that the petroleum pro¬ 
ducts, containing phonic acid, are pre¬ 
ferable to tho metallic salts for wood 
exposed to sea-water, because naphtha¬ 
lene, ami especially phonic acid, exert an 
antiseptic action, coagulate the albumen, 
and thus obstruct tho circulation of tho 
sap, or blood of parasites. The volatility 
and the solubility of these preservative 
agents would render their antiseptic 
action temporary only, if tho more fixed 
and Lineker oils which accompany them 
did not enclose and retain the preceding 
substances, at the same time obstructing 
all the pores of the wood, and rendering 
difficult the access of dissolving liquids 
and destructive gases. On the other 
hand, grave objections have been raised, 
from a practical point of view, either 
because of the restricted production of 
these oils, which is not sufficient for m 
general use of them, or because the wood 
thus impregnated oilers groat danger 
from fire, this wood, once on fire, being 
uncxtinguishable; on the other hand, 
sulphate of copper, like all the metallic 
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salts, renders wood uninflammable. 
(Praat. Mag.) 

(38) The American Society of Civil 
Engineers recently appointed a com¬ 
mittee to report upon the preservation 
of timber. They issued a circular to 
about 1000 persons, asking for replies 
to questions appertaining lo the results 
of experiments m preserving wood. The 
replies, of which 88 have been tabulated, 
relate to 33 difleretit processes of pre¬ 
servation carried on in America, chiefly 
those of Kyan, Ilurnett, anil creosoting. 
The Bethcll, Tliilmauy, and Bnuclicrio 
processes, among others, have boon tried. 
The committee have mainly directed 
their efforts to ascertain the causes of 
failure, the divergency of experience, 
and the conditions required to ensure 
success. 

Kyauizing has been carried on at 
],owe 11, Mass., since 1848, though Bur- 
nettissing was tried for a time, when it 
was found lets ell'ective, and was discon¬ 
tinued in favour of the former. The 
writer says that “ although Kyauizing 
does not completely prevent the decay 
of wood in exposed situations, ail expe¬ 
rience of more than 30 years has satis- 
fled us that the benefits derived from it 
far exceed the cost of the process.” The 
timber is immersed, lbr a period de¬ 
pending on Us thickness, iu a solution 
of corrosive sublimate (1 lb. in 100 lb. 
water). For boards 1 in. thick, 2 days’ 
immersion is allowed, and an additional 
day for each additional inch in the 
thickness. Hobart, of the Central Ver¬ 
mont Railroad, alludes favourably to the 
value of Burnottiziug (or chloride of 
zinc process). Alexander, of the Chi¬ 
cago, Rock Island, and Pacific Railway, 
gives the results of experience on 
41 ties ” (sleepers) treated by the Bur¬ 
nett and creosote processes. Pino, hem¬ 
lock, tamarack, and cedar ties, were 
laid in 18GG, and then wero nil treated 
to a solution of chloride of zinc. Of 
the treated hemlock ties, 75 per cent, 
are said to be still ill the track, and to 
have lasted well; the pine and cedar 
tics have worn out in the 15 years’ ser¬ 
vice, while the tamarack have endured 
as long as the hemlock. The untreated 


hemlock ties are found to decay first in 
the centre or heart, when the spike 
becomes loose and the tic crumbles, but 
the treated ties are sound in the centre. 
Of the crcosotcd hemlock ties a le*s 
satisfactory account is given, though 
the process was apparently imperfectly 
performed. It is thought, if well done, 
soft-wood ties may be made to last 
double the usual time. Putnam con¬ 
firms the value of ereosoting. On the 
New Orleans road, creosoted timber has 
been entirely used since 1876, us the 
yellow pine and cypress timber used in 
the structure's decayed rapidly, espe¬ 
cially the yellow pine. Black cypress 
is compact, and is said to be better than 
the red and white kinds. The writer 
says his. observations have convinced 
him “ that creosoting is valuable in 
proportion to the amount of oil used, 
and, where practicable, it is advisable to 
saturate the timber, or having tho¬ 
roughly seasoned it und exhausted the 
air, a body of oil should be forced in 
sufficient to protect the unimpregnated 
timber from the fermenting and de¬ 
structive particles in the air.” In com¬ 
part timber it is desirable to destroy 
the ferment germs already in the timber, 
and prevent the entrance of others by 
an impervious coating. The same good 
account of creosoting is furnished by 
Howe, of the Houston nndTexas Central 
Railway. 150,000 cross-ties and bridge- 
frame timber have been treated with 
creosote during the last 2 years; the 
timber used is Texas pine, a porous and 
perishable wood that will not last more 
than 2 years on the ground, or exposed. 
It takes when dry more than 2 gal. to 
the cub. ft. 

At Fort Ontario, New York, the Ivyan 
process has been used, and Judson gives 
some detailed information m his paper. 
After 40 years, the timbers thus treated 
have kept their place and position. All 
timbers whose lower ends rest upon the 
ground, are rotten for 6 ft. from the 
foot upwards. Above this, 40 per cent, 
are rotten enough to impair their 
strength, and the remaining GO per 
cent, are sound. Timbers buried in 
well-drained earth have about 5 per 
2 h 2 
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cent, rotten and about 90 per cent, 
sound. Of timbers entirely above 
ground, 80 per cent, of the tops are 
sound. Those remarks apply to tim¬ 
bers 12 in. square and smaller. Larger 
sizes show less favourable results. The 
process is net considered effective when 
moisture is present; but when there is 
a free circulation of air, and moist earth 
is not in contact with it, ICyauized hem¬ 
lock shows 80 per cent, of sound timber 
after 40 years. J/ecft.) 

Yeast.—(1) The thick portion of 
the yeast is filled into a champagne 
bottle, and on top of it is poured about 
J in. of olive-oil. The bottle is then 
closed by tying a bladder over its top, 
and in ordor to protoot it from explo¬ 
sion a pin is put through the bladder. 
So tbo yeast will keep well for a long 
time if stored in a cold place. (2) Yeast, 
if mixed with about j, pure glycerine, 
also keeps well for some time if in a 
cool place. ( Chom. Jiov.) (IS) The raw 
yeast is carefully washed with cold 
water, afterwards the greater part el 
the water is removed by pressure; a 


further proportion is got rid of by 
means of a centrifugal apparatus. But 
as the yeast cannot lie gut perfectly dry 
in this way, it is afterwards placed for 
that purpose in an apparatus in which 
a vacuum, or rarefaction of the air 
nearly approachiug a vacuum, can 
be obtained. in this chamber, the 
moisture, still combined with the yeast 
evaporates at a very low degree of heat 
and the vapour formed is immediately 
absorbed by hygroscopic substances in¬ 
troduced for the purpose — as, for 
example, chloride of lime. The yeast is 
finally exposed to a current of air in p s 
ordinary state or dried, or of carbonic 
acid gas, according to the prevailing 
temperature mid ether circumstances. 
Through those manipulations a per¬ 
fectly dry powder is finally obtained, 
which, being hermetically sealed in 
glass or tin cases, will keep perfectly 
well for Hcrer.il mouths. When re¬ 
quired to be used, this powder is mixed 
with water to the consistency of a thin 
paste, which acts in the same way in 
fresh yeast, (.lever,ion and Boldt.) 
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4rrTATr At twin a Mordant, 221. 

-lime moulunt, 221 

-magnesium as a disinfectant 203 

-moiptiia as a dinmlectant, 107. 

Acetic utkl as a disinfectant, 100 

— glacial ns a disinfectant, 108, 
AcctniiG as A dlslnft UlUit, 107 
Acid chops and sticks, 101, IG6 

-fiom candied diops, exliacting, 165. 

-stains, ictmolng 112. 

Aculpruof cements, tiO-6. 

AUdunotry, l -z 

Acids as disinfectants, 197. 

Aoipenhei ibinglavi, JR6 
Aconite essence, 270. 

-extinct, 278-0. 

Aconitine, 17. 

Acoins, alcohol from, 10. 

Alabaster cements, 00. 

Albumen, 4-0. 

-black, 8. 

-bleaching blood, 8, 30. 

-blood, 6-8. 

-cliaracteis, 4-6. 

-composition, 4. 

-desiccated, o. 

-- egg, 8-0. 

— fish, 0. 

-fiom flesh, 8 

-fiom gluten, 9 

-from oil-puBH waste, 0. 

-from potatoes, 9 

-fiom piotem, o 

-from htiuch Ja( tory waste, 9. 

-'‘natural," 6. 

-“patent," 0 

-pieserving epg, 9. 

-photographers’, 9 

-qualities ot blood, 7-8. 

-rcutoilng coagulated, D. 

-uses, G 

-vegetable, 0. 

Alcohol, 9-16. 

-ns a disinfectant, IOC. 

-beet, 12. 

-caustic, 10. 

-distilling, 14-6. 

-fonnafcitm, 9-io, 

-fiom acoins, 10. 

—— from cereals, n, 

-from chicory, 13, 

-from horse chestnuts, 11. 

-fiom Juicy fiuitb, 10-1. 

-from tubeis, 11-3, 


Alcohol—fiom yams, 13. 

-tiom fimt, 10-1. 

-lusel-oil, 13. 

-gram, 11. 

-low wine, 13. 

-molasses, 11, 

-moss, 11. 

-neutralizing acids, 14. 

-potato, 12-3 

-lectiflcation, 13-6 

-root, 11-3. 

-wood, 10. 

Algerian cement, 66. 

AlissofT’s polygrnphic paper, 189. 
Alkalies os disinfectants, 197. 
Alkallmetiy, 2-4 
Alkaline stains, removing, 136-7. 
Alkaloids, 10-27. 

-aconitine, 17. 

-ati opine, 17-20. 

-bcrbcrlne, 20. 

-bi ucine, 20. 

-calumblne, 20 

• -casern Illine, 20-1. 

-cinchona, 23-5. 

• -colchicine, 21. 

-generul methods of preparing, 16-7. 

• -morphine, 21-2. 

-narcotine, 22 

-nicotine, 22-3. 

-pipeline, 23. 

-quinine, 23-5. 

! -salicme, 20. 

-stiychnlne, 20-7. 

-vcratrlnc, 27 

Allspice essence, 270, 

Almond baskets, 166. 

-comfits, 161. 

-essence, 270 

-hardbake, 103 

-Ice cream, 109 

-paste cement, 66. 

-lock, 1G3—4. 

-Savoy cake, 105. 

Almonds, burnt, 108. 

Aloes extract, 279. 

Alpacas, cleaning, 148. 

Alum as a dkmtecfcant, 196, 

-white, 416 

Alumina lakes, 398, 

•-mordants, 221. 

Aluminium chloride as a disinfectant, 198 

-sulphate as a disinfectant, 199. 

Amaranth dyeing wool, 267. 
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Amazon bittern. 29. 

Amber cements, 06. 

-dyeing calico, 216, 

--— pa pci*, ‘217. 

Ammonia as a disinfectant, 190, 197. 
AinmuniiU’utn essence*, 270. 

Amorphous quinine, 23-5. 

Aimlyses ot iced w»t**is, 49-G1. 

Anchovy ovsence, 270. 

Ancient tapestry, cleaning, MI. 

Angelica com (its, 163. 

-Ce'idico, 270. 

-cNtuiet,, 270. 

Angostura bitters, 29. 

Aniline, stains, i amoving, 133 
Animal black. 396. 

-fibre**, blenching, 30-1. 

Aniseed essence, 27o. 

Anodyne essences, 270. 

Antiliysteric essence, 270, 

Aiitl-incrustn tors, *1 2 - 02 * 

Antimony blue, 401. 

Anlfsepiies. *Ve« Disinfectants. 

Antwerp blue, -101. 

Apple essence, 272. 

-cxi ratt, 279. 

-water ice, 100 . 

Application colour*, calico printing, 215 

Applying paint, *131. 

Apricot, OsHOiiee, 272. 

-ice, J 69-70. 

-water lee, 170. 

Aquaiiinii eemenls, GG-7. 

AvadmoldlHeus Mngluss, 356. 
Aiclilteetuml cements, 07. 

Armenian cement*., 67-8. 

Aromatic bittern, 29. 

-essence, 271). 

Arsenic sulphide fur nnlmlrlng, non. 
Arseniuiis add us a disinter taut, 196. 

Ai Benito of potash as a dislulecluut, 190. 
Artitlclnl eggs, 157-a. 

-fruit, 157-H. 

-essences, 272-3. 

-ivory, 35K-66. 

--piireljment, 390-7. 

Asser's copying procwi, 189-01. 
ABtronoinleal draw lug-paper, 391-2. 
Atropine, 17 - 20 . 

Auloacopic copying, 178-9, 

Axle grume etainn, removing, 137. 

iUm,r.r, DnsTiiom'G, 105-20(3. 

Bndlgeon cement, oh. 

Bagging lor cliuinicaiB, 455-G. 

Baking powders, 27-8. 

Balumiu’a luminous paint, 330. 

Banana essence, 272. 

Barberry comfits, 161. 

-icc. 179. 

Bark esteneo, 270. 

Barley sngai, 164. 

Baryta green, 410-1. 

--v. Idle, 416-7. 

Bulb pipe, 173. 

Beale’s cement, 95, 

Beaver dyeing hats, 232-3. 

Bed furniture, cleaning, 143-7, 

T <eef essence, 270-1. 


Beer, preserving, 413. 

Beeswax, bleaching, 42. 

Beet ah oliol, 12 . 

Beilhtein's experiments on disinfectants, 109 
Belladonna extiaet, 279-HU. 

Bed net leu's copying-paper, 178. 

Benzine, cleaning with, 138-9. 

Benzoate cobalt, 430. 

-manganese, 430. 

-sodium us a disinfectant, 196. 

Benzoic acid as a d lain fee I ant, 190-7, 

Benzol as a dlbltilcclunt, 19(5, 

Bcrbcrine, 20 . 

Bichromates as disinfectants, 190. 

Biimxlde of nmnguiuBO as a disinfectant, 201. 
Biscuit cream, 170. 

Bistro. 410. 

Bisulphite* sodium as a disinfectant, 198. 

-— fur bleaching, 31. 

Bitter essence, 271. 

Bittern, yH-30. 

-Amazon, 20. 

-Angostura, 29. 

-amnia lie, 20 . 

-1 hiker’s, 29. 

-brandy, 29. 

-cs-enee, 29 . 

-1*tench cognac, 29. 

-IJambui g, 29, 

-nonpareil, 29. 

- 01 niige, 29-3(1. 

-Berm Ian, 30. 

-stomach, 30. 

-Spanish, 30 , 

-Stoughton, 30. 

-wild cherry, 30. 

Black cherry essence, 272. 

-dyeing cttUto, 2«7, 211-4, 210. 

--cotton, 222-3. 

-leathers, 231. 

—-•-horn, 233. 

---Ivory, 234. 

-kill gloves, 235-6. 

---leather, 237-8. 

-straw, 262. 

---wood, 260-8. 

--wool, 267. 

Blackbeiry essence, 272, 
black-board wash, 207-8. 

Black inks, 325-9, 332-3, 313-0. 

-pigment**, atm- 1 hi. 

Bleaching, 30-12. 

-niilmul fibres, 39-1. 

-blood albumen, H, 30. 

-chip bonnets, 113. 

-coral, 31. 

-cotton, 31. 

-esparto, 31. 

-font hers, 31-2. 

-fiddle-string gni, 320. 

-guUnpeiclia, 32, 

•-hair, 32-3. 

-ivoi y, 33. 

-.into, 33—1. 

-linen, 34. 

-oils and fats, 3-1-5. 

--paper pulp, 36-0. 

-paniflhi, 36. 

—— rugs, 30-7. 
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Blenching—shellac, 37. 

-silk yam, 38-9. 

-- silver dials, 40. 

-- sponge, <iu-l. 

-starch, 41. 

--Ftiaw, 41-2, 

-tiwah silk, 38. 

-wax, 42. 

-wool, 42. 

Elen goinine, 208. 

Blood albumen, 5-fl. 

Blot ting-paper, 392. 

Blue dyeing calico, 207, 208, 210, 215-7. 

-~— cotion, 223-0. 

-horsu-lmir, 23d. 

-ivory, 231-5. 

.-leather, 238. 

--paper, 217. 

— -silk, 251. 

--wood, 258-9. 

-wool. 2G7-8. 

--- inks, 320, 331, 333, 315, 3-10. 

-- pigments, 401-10 

Boiler iced waters, imparities in, d2-82. 

--fnmmtutiontf, 42-02. 

Boiling degrees of sugar, 151-3. 

—— esparto, 3110. 

-oils, 420-30. 

—- raw materials for paper, 389-90. 
Bolter's bitter s, 29. 

Bone black, 398-9. 

-gelatine, 305-7* 

Bones, cleansing, 121. 

Boukbimleis’ ink, 343, 

Bonieic acid ns n disinfectant, 190. 

Borate cohalt, 430. 

-manganese, 430. 

Borax us a di.sin!octant, 190-7. 

Bordeaux cake, ] 53, 

Bottle cements, 58-9. 

Butties, cleansing, 120. 

Bouehurdat’s process fur ludoform, 351-2. 
Bran drench, 373. 

Brandy balls, 104. 

-bitters, 29. 

Brass, cleansing, ill- 2 . 

-colouring, 241-3. 

Brazil-wood lake, 414. 

Breaking paper stuff, 391. 

Brighton green, -m. 

Brilliants, 173. 

Brimstone cement, GO. 

British gum, 73-1. 

Bromide potassium as a dfsfnfechmf, 100 . 
Bromine, water us a disinfectant, 190. 
Bronze, cleansing, 112. 

-colouring, 243-4. 

Brown bread ice, 17U. 

-dyeing calico, 212, 215, 217. 

— -cotton, 225, 

---feathers. 231. 

-horsc-hatv, 234. 

-Ivory, 236. 

-kid glovt-s, 235. 

— *— leather, 238-9. 

-paper, 247-8. 

-wood, 200. 

-inks, 333. 

-pigments, 410. 


Browning gun-barrels, 24(5. 

Burctne, 21 ). 

Brunswick green, 411, 

Brushes, p,mit, 432-3. 

Bruyfeiv'h cement, 95. 

Biic'bu extract, 280. 

Bucklamfs cement, 69. 

Buff dyeing calico, 217. 

-paper, 243. 

Buildings, in cprooilng, 289-93. 

Bullion fringe, cleaning, 147. 

Burnishing ink, 312. 

Burnt aluiond ice-cicam, 170. 

-nlrntmds, 158. 

-documents, deciphering, 313, 392 

-ice-cream, 170. 

Catxva Extract, 2So. 

Cajeput oil ns a disinfectant, 202. 

Calces, 153-6. 

Calabar beau extract, 280. 

Culoiniimng, 252-255. 

Calfdcid, 36C-7. 

-dyeing, 210 - 1 . 

Caliche, Iodine fwro, 349-51. 

Calico-printing, 206 - 22 . 

-application colour-!, 215. 

-clitome HtumUrd, 200-7. 

-- discharge style, 207. 

-iiuligo effects, 207-11. 

-madder colours, 211 - 2 . 

-- manganese bronze style, 212-3. 

-padding style, 213. 

-pigment style, 213-4. 

-plate style, 214-5. 

-- reserve style, 1215. 

-spirit colour style, 215/] 

-Steam colours, 215-22. 

Cnlumbu extinct, 289 . 

Ciilumbinu, 20 . 

Camphino, 130. 

Camphor as a disinfectant, 196, 198,199. 

-essence, 271. 

Canada balsam cement, 59. 

Candied drops, extracting acid from, 1C5. 

-fruit, 440. 

-sugar, 155-7. 

Candy, 1G7-9. 

Caiming meat, 448. 

Cap cements, go-71. 

Caramel, 1G3-7. 

Caraway comfits, 161-2. 

■—• Cbsence, 271. 

Girbohite lime us a disinfectant, 201, 

Carbolic acid as a disinfectant, 195, 197 9, 
201, 203. 

Cnrbolized paper for wrapping meat, 199. 
Curium bisulphide as a diblnicctant, 196. 

Card paper, 391. 

Cardamom com ft In, 152. 

-essence, 271. 

Canuinnted lake, 414. 

Carmine, 414. 

Carpets, cleaning, 141. 

-removing stains from, 135* 

Carriage painting, 433—41. 

CuRcurdlu essence, 27l. 

Cnscarilline, 20-1. 

Casein cements, 71—2. 
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Casks, cleansing, 112-3. 

Cassia essence, 271. 

(JushiiiH pm pie, 41-1. 

Catechu (hops. 167. 

-lozenges, 17*1. 

Catgut, 3151-22. 

Caustic alcohol, 10. 

Cayenne chhchco, 271. 

(Vt.li on disinfectants, 203. 

Olery com Ills, 1(72. 

-essence, 271. 

Celluloid, 358-66, 

-mountings, cleansing, 113. 

Coint'liL paint l’or curton-pierre, -131-5. 
Cements mill lutes, 62-111. 

--acid proof, 65-6. 

-alabaster, 06. 

-Algerian, 66. 

■■ almond paste, 60, 

-amber, 66. 

-aquarium, 60-7. 

—- mvliUnolimil, 67. 

-Arnumlan, 67-6. 

- - Inullgrun, OH. 

-Beale's, 65. 

-buttle, 68-6. 

-brimstone, 61). 

-Biuyevo’s, 06. 

-HuckliuvVfli 60 , 

-Canada balsam, GO. 

-cap, 60-71. 

-casein, 7 l-2. 

-- cheese, 71-2. 

-chondral, 72. 

--ChinoHe, 72. 

-chrome, 72-3. 

-coppersmiths', 73. 

-Cork, 73. 

-crucible, 73. 

-curd, 73. 

-cutlers', 73. 

-dextrine, 73-1. 

-diamond, 67-8. 

-egg, 71. 

-elastic., 7-1. 

-electrical, 70, 

--engineers’, 7-1. 

-Faraday's, 70. 

-fat, 7-1. 

-— fireproof, 7*1-6. 

-French, 70. 

-- Utul's, OR. 

-general!lies, 02-5. 

-glass, 7ii~7., 

-glass to metals, 77-8. 

-glue, 78 -m-J. 

-glycerine, w-J-5, 

-gum-urabie, HR-6. 

— -tvagacaiith, H6. 

-gnliiipeiclm, hm. 

•-lletihlcr'H, h6, 

--Hnenlu's, 11)7. 

-hut air pipe, 80 . 

-hut-water eislern, 80. 

—— Indlnrubber, ku-h. 

-Ivon, 88-6, 

— -and glass, HO. 

— -puts and pans, 80. 


Cements— isinglass, 80-00. 

—— ivory, 00. 

-Japanese, 90, 

--JuwellnrH 1 , 00. 

-k/iseleim, 71. 

-Keller's, os. 

-Iceiotienn lamp, 00. 

-label, 00 - 1 . 

-lnbmatoiy, 01 . 

-lead, 01-2. 

-leathei, 02-3. 

---to metal, 02. 

-tu pnHlelJuaid, 92-3. 

--- Lenhcr’s, 7-1. 

-liuignesla, 1(17-8. 

-nmlmgany, o:i. 

- Maii-slat’s, 68. 

-mm b(e, 03. 

■-nmi ine glue, 93-fi. 

-iiiumium', or», 

-lm-eiHcliuuin, 05. 

-metalH In glass, &c., 

-micruscupical, 06-7. 

-inillc, 07. 

- Mnhi02. 

-mi l urn list,s’, 07, 

oplic’liins’, 07. 

►— oxychloride nt zinc, 107. 

- - pai ahulic, 07. 

-pariah, 07, 

-Paris, 07-8. 

-'pastes, OH -HM). 

-Peusley, Mil). 

iln'dere, 106 . 

'<>1 luck's, HR. 

-jmivelmu, HMM. 

-—- putty, mi. 

-Mclilo-lliio, 72. 

-HHillng-iyii\, 101- 6. 

-{Si-rhat’M, 02. 

-aliellac, 106 7. 

—« Slngor'a eleetiloul, 70. 

- - - uniuhie glass, 111'/. 

-More I’m, 107 H. 

-Mteaiu, ids. 

—-—• slime, 1 iih 0 . 

-j.iimoth’, phi. 

-uaing, (12-5. 

-Valley’s, 70. 

- - - waterproof, 6(1 >7,100-10. 
-YYnllUMlim'H, 1 io, 

-wood, III), 

-7.eledell(e, 1 10-1. 

Chain with liqueur rings, 156. 

< Jimnois leather, 367, 

(lliuiuoiuitu eusi'iico, 271, 
ClumdellerH, idealising, no. 
Cliiiutllly bimkela, 100 . 

Clmrcnal an a d Ini idee tun l, 107. 
Clmiled paper, preserving, -M3. 

( llieese Cements, 7 1-2. 

Chemical cements, 72. 

methods nl' copy lug, 175-91, 
Cheiry himkelH, Hill, 
com Ills, IU2. 

-i-HNeiiee, 272, 

extract,, 2so, 

- - Ice cream, 1 70- 
-— water ice, 170. 
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Chestnut ice, 170. 

Chicory, alcohol from, 13. 

China bines on calico, 207-8. 

-grass, dyeing, 222. 

Chinese cement, 72. 

-glue, 72. 

--white, 417. 

Cluntz, cleansing, 143-4. 

Chip bonnets, bleaching, 113. 

_cleansing. 113. 

---stiffening, 113. 

Chloralum as a disinfectant, 197, 198,199. 
Chlorate potash as a disinfectant, 196,197. 
Chloride aluminium us a disinfectant, 198. 

-- — irun as a disinfectant, 190. 

-lead as a disinfectant, 201. 

— iiino as a disinfectant, 197, 198, 199, 201, 

203. 

-mercury a« a disinfectant, 19G, 197, 199. 

— zinc ns a disinfectant, 190, 197,198. 
Chlorides, waste, as disinfectants, 204. 

Chlorine as a disinfectant, 203, 201. 

-water as a disinfectant, 196. 

Clilorolbi m as u disinfectant, 190, 198. 
Chlorophonols as didlnleotunis, 203. 

Chocolate, 159-01, 

-crystallized, J50. 

-drops, 100 , lflt. 

-dyeing calico, 212, 215, 217-8. 

-cotton, 225. 

-paper, 218. 

-harlequin pistachios, 100. 

-ice, 170. 

Chondrus isinglass, 358. 

Clll'umate potash us a disinfectant, 197, 199. 
Chromates us disinfectants, 190. 

Chrozno cement, 72-3. 

-green, 411. 

-standard, 200-7. 

-yellow, 425. 

Chromic acid as a disinfectant, 190,197, 199. 
Cliroumgraph, iho-1, 

Chromotype, 187. 

Cinchona alkaloids, 23-5. 

-extract, 280-1. 

Cinnamon chocolate, 100. 

--- com /its, Z02. 

•-drops, 107. 

-dyeing calico, 218. 

-hats, 233. 

-essence, 271, 

-luzongCH, 174. 

Claret dyeing cotton, 225. 

Clarification of sugar, 151. 

Cleaning uud scorning, 138-50. 

-ancient tapestry, 141. 

-bed furniture, 1-13-7. 

-bones, 12 i. 

-brass, lil-2. 

-bronze, 112. 

-carpels, 141-3. 

-casks, 112-3. 

-celluloid mountings, 113, 

-chip bonnets, 113. 

-cloth, 143. 

-coins, 113-114. 

-copper vessels, 114. 

-curtains, 143-147. 

-definitions, 130-141, 


Cleaning and scouring-dresses, 147-9, 

-druggists' mcnslia, 111-5. 

-engravings, 115-6. 

-leathers, 116-8. 

-firearms, 118 . 

-llanncl, 149. 

floors, 118-9. 

-fur, 119. 

-gas chandeliers, 119. 

■-gilt mountings, 119. 

-gilt picture frumes, 119. 

-glass, 120-2. 

-gloves, 122-3. 

-gold, 123, 

— hearthrugs, 149. 

-iron, 123-4. 

-ivory, 124. 

-lace, 119. 

-leather, 124-5. 

-marble, 125. n 

-minors, 125. 

-oil-cloth, 125. 

-paint, 125-G. 

-paint-brushes, 126. 

-paintings, 126-9. 

-parchment, 129-30. 

-scarves, 149. 

-shawls, 149. 

-sheep-skin mats, 130, 149-50. 

-silk goods, 150. 

-Silver, 130-1. 

-sponge, 131, 

-steel, 123-4, 

-stills, 138. 

-stones, 138. 

-stuffed animals, 133. 

-bird*, 32. 

-table-corns, 160 . 

-teapot, 138. 

-textile fulirica, 138-50. 

-tobacco pipes, 160, 

-vellum, 150. 

-violin, 150. 

-violin bows, 150. 

-wall papers, 151. 

-windows, 1 22. 

-with benzine, 138-9. 

-zinc vessels, 151. 

Cleansing, 111-51. 

Cloth, cleaning, 143. 

Clove chocolate, 160. 

-comfits, 162. 

-drops, 167. 

-essence, 271. 

-lozenges, 174. 

-rock, 1C4. 

Coach-painting, 438—11. 

Coats of paint, 432. 

Cobalt benzoates, 430. 

-blue, 401. 

- borate, 130. 

-green, 411-2. 

-pink, 414. 

Cochineal essence, 271. 

-lake, 414-5. 

Coconut ice, 158-9. 

Cueruleum blue, 402. 

Coffee drops, 1G7. 

I -essence, 27 1 . 
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Coffer icc-cveam, 170. 

--Htulim, removing, 137. 

Coins, damning, 113-1. 

Colchicine, 21. 

Colcliicum extract, 281. 

Colcotlmr, 415. 

Collograph, 180. 

(lolocynth extract, 281. 

Coloured engraving inks 333. 

— feathers, clcaiiHing, 117. 

-muslins cleaning, 148. 

-prmting-inkR, 316-G. 

-writing-ink, 320-31. 

Colouring, 200-0U. 

-brass, 211-3. 

-bunr/e, 213-1. 

■ - comlltH, KJ2-3, 

-gohl, 214-U. 

-gun-metal, 210. 

— - iron, 210. 

-metals, 211-7. 

-silver, 210-7. 

— steel, 2io. 

-wine, 200-0. 

-zinc, 217. 

CulOllIH, OIU’IUlHtlO, 231. 

--fm carriage painting, 140. 

ColUthut candy, 100, 

-essence, 271. 

■ -lock, 171. 

Comfits, lli 1-3. 

Commercial post paper, 300. 

Condensed milk, 440-00. 

Confectionery, 151-70. 

-boiling degrees, iCl-3. 

-cakes, 103-0. 

-candled migar, 159-7. 

-candy, 107-3. 

-chocolate, 169-01. 

-ebullient ion, 161. 

—— comlltH, 101-3. 

-crack and caramel, 103-7. 

-{drops, 107—H. 

• -- iceH, 108-73. 

— loWJIlRPH, 173-5. 

-Stove. JOI. 

Copper paint, 435. 

—— sulphate as a disinfectant, 11)0, 197, 198, 
291. 

-vesNelB, clPtuiRing, 114. 

Coppersmiths' cement., 73. 

Copying, 170-90, 

-chemical met hods, 170-01. 

-ink, 331-2. 

-letterpress, &c., 1»y rubbing, 192. 

-mechanical me thuds, 101-2. 

-pencllH, 192—3. 

Coral, bleaching, 31. 

Coriander comfits, i(j3. 

Cork cementH, 73. 

Cornells* jnoeesH for iodoform, 351. 

Corn-starch pasta, 9H. 

Corrosive Buldiniato an a disinfectant, 10(5, 197, 
190. 

Corrosion of boilers, 42-02, 

Cotton, bleaching, 31. 

• -dyeing, 222-31, 

-root extract, 2aJ. 

Cox's go Inti no,'300. 


Crack and Caramel, 1(13-7. 

(!iemu dyeing huts, 233. 

-ice, 1 7i). 

-paper, 390. 

CieoMiLing wood, 457. 
Crimson dyeing lent her, 240. 
Crowlunt dyeing paper, 218. 
Crucible cement, 73. 
CiyptognniH, luminous, 378. 
Crystalline paper, 392. 

Ci ynl a lli zed chocolate, 15(5. 

-I’m Its, lfiG-7. 

Cubebs essence, 271. 

-extinct, 282 , 

Child ecu lent, 73, 

Currant essence, 272. 

— ice, 1711. 

-water ice, 170. 

Currying leather, 3(57-9, 
CurtalliB, cleaning, 143-7. 
CiiHlmd for ices, 471, 

-Icch, 171, 

Culleis’ cement, 73, 
Cyanofunic paper, 17(5-7. 
Oyanotype paper, 175-0. 


Damasks, CM5ANINO, 141—0. 

Damson ice, 171. 

Deciphering burnt dooumentH, 343, 302. 

Deco I or lying, 30-42. 

Jlojeehirs for steam bnilern, 4(5-7, 

Deodorize! s. .See Disinfectants. 

Depilatories, 809-71. 

Desiccated egg albumen, 0. 

Detecting falsified writing, 813. 

--sewoge gas, 195, 

Dextrine cement, 73 I. 

Diamond cements, 07-lb 
Dlelovioh's copying-paper, 178. 

Dill essence, 271. 

lUsehnrge style, enllco printing, 207. 
Discoloration of)mint, <133-J, 

DlHlnloctnnlH, 196-200. 

-desiderata In, 196, 203-1, 

I ilhlnlectlng paint,, 292, 

Distemper painting, 262-5. 

Distilled water ns a disinlectaut, 19(5. 
Distilling alcohol, M-0. 

■ —< Wooil, 1(5. 

Documents, deciphering burnt, 343, 892. 
DouguM's exporlmeuls In dislntcctants, 100-8, 
Douglas green, 412. 

I)Hil> dyeing eullco, 212, 218. 

..cotton, 226-0. 

- -hats, 288. 

Draining paper stulf, 801, 

Diuwlng cartridge paper, 890-1. 

-• - -paper, »Hl,ronoinicnl| 391-2. 

Dresses, cleaning, 117-1). 

Driers for carriage-painting, 440. 

< paint, 420-3(1. 

Drops, 107-8. 

I h'ugglNts' ulensIlH, demising, 114-5. 

Dry heuj, as a dlHlufectant, 201-5. 

—~ rot, 460 -OH. 

DryluR-olls, 420-30. 

—-— paint, 431- 2. 

... — on carriages, 441. 
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Dumouhn's liquid glue, 82, 

Dyeing, staining, and colouring, 206-69. 

-. calf kid, a 10-1. 

.-calico, 200 - 22 . 

-China gi iu>R, 222. 

.-cotton, 222-31. 

-encaustic colours, 231. 

-leathern, 231. 

_ flowers, 231-2. 

-- grasses, 231-2. 

— hats, 232-3. 

-liorn, 233—4. 

-horse-hair, 231. 

-ivory, 234—5. 

— ltul glovoH, 235—7. 

-leather, 237-41. 

-metals, 2 tl-7. 

-morocco leather, 375-0. 

-mosses, 23 1 - 2 . 

-on maiden ts, 211-2. 

-paper, 247-51. 

-parchment, 251. 

-Bilk, 251-52. 

--straw, 252. 

-vegetable Ivory, 235. 

— whitewashing, 252-5. 

-wine, 255-0. 

-Wood, 250-07. 

-- wool, 207-00. 

Ehokikixo Wood, 250-01. 

Eckstein ciri disinfectants, 201. 

Edison*A electric pen, lill. 

JCdwurd.s’s heliotypc, 188-0. 

Egg albumen, 8 - 0 . 

-cements, 74. 

Eggs, artificial, 157-8. 

Egyptian blue, 41)2, 

Elinml'h copying process, 184. 

Jilubtic cements, 74. 

Electrical cement, 70. 

-pen, 101. 

Ementlna loz.cngos, 17 f. 

Emoiahl gieen, 412. 

Enamelled leather, 37C-7. 

Encaustic colours, 231. 

Engineers’ cement, 74. 

Engraving inks, 332-3. 

Engravings, cleansing, 115-G. 

— copying, 175-05. 

-Irnusiorriiig to paper, 195. 

Envelope paper, 39 1 . 

Ergot essence, 271-2. 

-extract, 282. 

Esparto bleaching, 31. 

-boiling, 391). 

Essence bitters, 29. 

Essences, 200-77. 

-aconite, 270. 

-allspice, 270. 

-almonds, 270. 

-nnnnoniacum, 270. 

-anchovy, 270. 

-angelica, 270. 

•-- aniseed, 270. 

-anodyne, 270. 

—— anti-hysteric, 270. 

-apple, 272. 

-apricot, 272. ' 


Essences—aromatic, 270. 

-banana, 272. 

-.bark, 27U. 

-beet, 270-1. 

-bitter, 27 1 . 

-bldckbmy, 272. 

-black dunry, 272. 

-cuuiplioi, 27 1 . 

-caraway, 271. 

-cardamom, 271. 

-cnscarilla, 271. 

-cassia, 2?1. 

—— cayenne, 271. 

-ccleiy, 271. 

-cbamoimle, 271. 

—— cherry, 272. 

-cinnamon, 271. 

-cloves, 271. 

—— cochineal, 271. 

-coffee, 271. 

-coltsfuot, 271. 

-cubebs, 271. 

-cm rant, 272. 

-dill, 271. 

-ergot, 271-2. 

-fennel, 272. 

-fruit, artificial, 272-3. 

-ginqei, 273—1. 

-grape, 272. 

-gimiucum, 274. 

-headache, 274. 

-In*]), 27J. 

-lemon, 272, 27-1. 

-lemon-peel, 274. 

-lovage, 274. 

-melon, 272. 

-noelm mo, 272. 

-mu meg, 271. 

-mange, 27 2, 274. 

-oiauge-pcel,27l. 

- peach,272-3. 

-pear, 273. 

-pennyroyal, 274. 

-peppermint, 27 1 . 

-plne-applo, 273. 

-plain, 273. 

-preparation, 2G9-70. 

-quib-siii, 274-5. 

-quinine, 270. 

• -raspberry, 273. 

—— rennet, 275-6. 

-rhubarb, 276. 

• -royale, 276. 

-sarsaparilla, 276-7. 

-savoury spices, 277. 

-soup, 277, 

-Boup herbs, 277. 

-spruce, 27 7. 

-strawberry, 273. 

-turtle, 277. 

-water fennel, 277, 

-Westphalian, 277, 

-- wormwood, 277. 

Ether as a disinfectant, 19G. 

Ethylate of sodium, 10. 

Hucalyptol as a disinfectant, lflG, 202. 
Extracts, 277-89. 

-aconite, 278-9. 

-aloes, 279. 
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Extracts—angelica, 279. 

-apple, 279. 

-belladonna, 279-80. 

-buchii, 2H0. 

-ciilncu, 280. 

-Calabar bean, 280. 

-calumlm, 280. 

-cherry, 280. 

-cinchona, 280 - 1 . 

• ■ — colchicum, 281. 

-- colaeynth, 2H1. 

-cotton root, 281. 

-eububs, 282 . 

-ergot, 282. 

-gentian, 282 . 

-golden seal, 282. 

-htillebnic, 282. 

-bop, 282. 

-jabnrandi, 282. 

■ - Jalap, 282-3. 

-juniper, 283. 

-laut ucai him, 283. 

-lettuce, 283. 

-lobelia, 283. 

-logwood, 283. 

-nmd dor, 283. 

-male fern, 283. 

-malt, 283-5. 

-meat, 2 HG- 0 . 

-tmwroon, 3HB. 

• -myrrh, 280 . 

-narcotic, 280 . 

-nux vomica, 280 . 

-opium, 280. 

-parch n, 280-7. 

-pollitory, 2H7. 


-preparing, 277-8, 

-qUUKHill, 287. 

-rimmny, 287. 

-rluihaib, 287. 

-Bareaparllla, 287-8. 

-neammony, 288 . 

-Henna, 288. 

--smoke, 288. 

-squill#, 288. 

-ntlllingla, 288. 

-stramonium, 2P8-0. 

-—— taraxacum, 289. 

-tobacco, 280. 

•-valerian, 280. 

-woimaced, 289. 

Faraday's Ckmicnt, 70. 

Fat cements, 74. 

J''ato, bleaching, 3-1-5. 

Fawn dyeing lulls, 233. 

—_.—... paper, 2-1H. 

Feathers, bleaching, 31-2. 

-clemming, 110-8. 

-dyeing, 231. 

-purifying, 117-R. 

Feed waters, Impurities in, 42-02. 
Felt hats, removing grease from, 135. 
Fennel essence, 27a. 

Fermenting grain, ll. 

Ferroe-yanlUo potassium, 403—1, 
Fcrro-pruaalnto paper, 175-0. 


Fibres, animal, bleaching, 30-1. 
Fiddle-strings, 310-22. 

Filbert candy, 159. 

■-ice-cream, 171. 

Filhol's piocchH for iodoform, 352, 

Filling lor paint, 432. 
l<'lnislung colour for carriages, >139. 
Filtering paper, 31)2-3. 

Fhenrma, cleansing, 118 . 
Fire-extlngulshlng compounds, 293-4. 
Firepioof cements, 7 1-0. 

-paints, 211-1-0. 

Fliepi noting, 2HH-300. 

-htilldings, 2H9-U3. 

-extinguishing compounds, 21)3-4. 

-paints, 294-0. 

-textile fain ins, 290-8. 

-timber, 208-9 

-wilting matorialH, 299-300. 

Kish albumen, 9. 

-- glut), HI-2. 

-lHlnghiHH, 355. 

-piesotvlng, 443-4. 

Klshlng gut, 322. 

Flannei, cleaning, 1 >19. 

FIohIi, albumen from, 8. 

Flours, clemming, 1 1H-9. 

-removing greiiHo from, 135. 

--- staining, 201--2. 

Flaronen gut, 322. 

Flowerrt, dyeing, 231-2. 

-luminous, 37«. 

Fund, pie.seivlng, -M3-50. 

Formic. Held as a disinfectant, 190. 

I'ox Talbot's copying piocesH, 184. 

Frame for llidsidng silks, 140. 

Frankfurt black, 3tm~l09. 

Fiee/.hig lc<*H, ItiK -1). 

I'Venoh hom'd Jm Mulshing silks, 140. 

—_ cement, 70. 

-cegiiuo blUevH, 29. 

Fruit alcohol, 10-1. 

- artlllclal, 157-8. 

——■ essences, mtliloial, 272-3. 

-Juli es, preserving, 459, 

-preserving, 4 11-11, 

—— slid I IS, removing, 132, 134. 

Fruits, crystal Iked, 150-7. 

Fit isinglass, 350. 

Fuouh dlgltutus, iodlnn from, 317-9. 

Fur, cleansing, 1 19. 

— »- pvemnvlng, 103-5. 

Furniture, removing ink stains from, 13C, 
Fusel-oil, J3. ^ 

(lADin* Ihtnot.ahn,355. 

(lad’s cement, 95, 

(hill-ink, 325-0, 

Uanihoge, >125. 

(his blenching half-stuff, 30. 

.— chandeliers, cleansing, 119. 

(lelatlno, 390-9. 

-bone, 306-7. 

-clmmetei'N, 397. 

-—- (lux’s, 30(1. 

-from inferior Rourcoa, 300. 

-Nelson's, ;ji)7. 

-IUoo'h, 390. 

GoUdluiu IslnglaHH, 355-8. 
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Gdose, 355-8. 

Dencian extract, 282 . 

Gilt mountings, cleansing, 119. 

-picture frames, demising, 119. 

Ginger candy, l59. 

.-comfits, 103. 

-drops, 16?. 

-essence, 273-1. 

-ice, 171. 

i lozenges, 171. 

-■— rock, ini 

Glass bottles, cleansing, 120. 

--cements, 76-7. 

-cleansing, 120-2. 

-globes, cleansing, 121. 

.-ink for writing on, 312. 

-paint stains on, 122. 

-plates, cleansing, 121. 

-quieklilg, 77. 

-slides, cleansing, 122. 

-to metals, cements, 77-8, 

-tiansfur on, 195. 

-windows, cleansing, 122. 

Globes, cleansing, 121. 

Glove-kid, 371-3. 

Gloves, cleansing, 122-3. 

-kid, dyeing, 235-7. 

Glue, 300-0. 

-application, 80-1. 

-cement. 78-84, 

-characters, 78, 303-4. 

-Chinese, 72. 

-defects, 70. 

-drying, 302-3. 

-Dunumlm's, b2. 

-fish, 81 - 2 . 

—~ holding power, 80. 

-Lapland, 82, 

-lip, 83—4. 

-liquid, 82-3. 

-mai ine, 93-5. 

-materials for, 300-2. 

-mouth, 83—4. 

-portable, 84. 

-preparation, 70-80. 

-quick-drying, 81 . 

-selection, 304-5. 

-Spaulding's, 83. 

-to prevent cracking, 80. 

-- works, preventing nubance at, 307-9. 

Gluten, albumen from, 9. 

Glycerine, 399-19. 

-adulteration, 310-7. 

-as a disinfectant, 106, 100, 200. 

-commit, 84-5. 

-diameters, 310. 

-fioiu soup lyes, 311-5. 

-Impurities, 316-7. 

•-manufacture, 309-15. 

-purifying, 310-0. 

--solvent powers, 317-8. 

--testing, 317. 

-uses, 318-9. 

GlycoroboratoH as disinfectants, 202-3. 
Gold, cleansing, 123. 

-colouiiug, 214-6. 

-ink, 311-2. 

-paint, 435. 

-well, 100. 


Golden hair-uashes, 33. 

-seal extract, 2 8 % 

Guminofmlc paper, I7G-7. 

Gooseberry wilier ice, 171. 

Gracilanu Isinglass, 358. 

Gram alcohol, li. 

-preserving, t-t-l-fl, 

Giupo baskets, 160. 

-essence, 272. 

Grasses, dyeing, 231-2. 

Gicttse, bleaching, 3i-5. 

-spots, iamoving, 132,131-5. 

Grebe feathers, eLearning, 117 
Green dyeing calico, 215 , 218. 

-cotton, 226-7. 

-horn, 233. 

-ivory, 235. 

-leather, 239. 

-paper, 218. 

-*-silk, 251. 

-Straw, 252. 

-wood, 202. 

-wool. 208 . 

-inks, 329, 331, 333, 345. 

-pigments, 410-4. 

Grenade dyiing wool, 26S. 

Grey dyeing calico, 21 a- 0 , 

-Cutloli, 227. 

-kid gloves, 236. 

-paper, 213-9. 

-wood, 202 . 

-wool, 268. 

Grinding paint, 430-1, 

Guigm-t’h green, 411. 

Guumcum essence. 271. 

Guiimii abic cement, 85-6. 

-• Ihitisli, 7JI-4. 

-preserving, 450. 

-liagacnntli cement, 80 . 

Gun-mofril, colouring, 210 . 

Gut, 3J9-22. 

Guttapmcha, bleaching, 32. 

-comen t. 88. 

Guyncmer's dilcr, 430. 

Hair, Bleaching, 32-3. 

IluUtliao Isinglass, 355 - 8 . 

Hall-stuH bleaching, 36, 

Hamburg blltiTrt, 29. 

Hardening paper, 393. 

Hats, dyeing, 232-3. 

-removing from, 135. 

Hay, preserving, 4D0-1. 

Headache essences, 271. 

Hearthrugs, cleaning, 110. 

Hectograph, 180—1. 

Ileliotypu, 188-9. 

Hellebore extract, 282. 

Ilenoquo’s tmnsfer pvoccsB on glass, 195. 
HcnHler's ceuicnt, 86. 

Heilings, piesci viug, 443—4. 

Hinau brown, 110 . 

Iloenle’s cement, 107. 

Holmes' ozone bleach, 116. 

Ilonoy, preserving, 416. 

Hop essences, 27-1. 

-extract, 282 . 

11 orel 1 uni id candy, 159. 

Horn, dyeing, 233—4. 
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Ilorogrupli, ] 01. 

Hoisu-eliestnuta, alcohol from, 11 , 
Horsti-hiur, dyeing, 231, 

I[ot-:\ii‘ pipe cement, 89. 

-stovu lor cleaning, 1*10. 

-water cistern cement, HO. 

Hydrate magnesium ns a disinfectant, 203. 
Ilydruchlouc acid us a disinfectant, lilt), 15)3. 
llycliouyumc acid as a disinfectant, IDG. 
Hydrogen pm oxide, 322-5. 

—-— ■-lor bleaching, 30—il, 38. 

Iokmakixo ArrAitATu**, nw. 

Jcel.md mans, alcohol from, 11. 
lens, l (i3-73. 

Igniting compositions for matches, 3SC-7. 
Illustrations, copying, 170-5)5. 

Imitation leather, J7.J. 

Impurities in boiler feed waters, 42-02. 
Incrustations in boilers, 42-02. 

Indelible Ink, 333-5. 

Indian Ink, 335-H. 

-stains, removing, 13G. 

-red, 415. 

Tndiai ubber cement, hg-h. 

-preseiving, 401. 

Indigo circels, eaUeo-priuting, 207-11. 

Ink, 825-17. 

*-black writing, 325-0. 

-bookbinders’, 313. 

-burnishing, 312. 

-coloured wilting, 320-31. 

— •• copying, 331-2. 

-detecting ialsilled writing, 3,13. 

-engraving, 332-3. 

-for writing on glass, 312, 

-metallic surfaces, 311. 

-gold and silver, 341-2. 

-indelible, 333-5. 

-Indian, 335-8 

-Invisible, 33H-D. 

-marking, 820-41. 

-miscellaneous, 311-3. 

-obliterated, 343, 302. 

-printing, 313-d. 

-slioe-lhlinkers’, ;i 12-3, 

-stains, removing, 132, 133, 135-0. 

-'Slumping, 3)0-7. 

-sympathetic, 33H-1). 

Insects, luminous, 378. 

Invisible Ink, 338-5). 

Iodide potassium as a disinfectant, 100. 
Iodine, 317-51. 

—— ns a disililectimt, 100, 15)8. 

-— from caliche, 340-51. 

..— HCawi-od, 317-9. 

-sources, 34 7. 

Iodized paper for disinfecting, 200-1. 
Iodoform, 351-5, 

Ipecacuanha, lozenges, 174. 
iridescent paper, 893, 

Trmi and glass cement, HO. 

-cements, H8-5). 

-chloride as a disinfectant, IQG. 

-cleansing, 123-1. 

-colouring, 210 . 

-paint, 435. 

-—— pots anti pans cement, R0. 

-Htains* removing, 132, 130-G. 


Iron sulphate as a disinfectant, 197,199^201 
Irons for cleaning, HO. 

IhinglusH, 355-3. 

-foments, HD—00. 

--from Ilili, 355, 

-seaweed, 355-8. 

Italian bread, 1,51. 

Ivmy black, 4UD. 

-bleaching, 33. 

-cement, do. 

-cleansing, L2I, 

-dyeing, 231-5. 

-substitute**, 358-GO. 

Jaimviiakw ICxtjuot, 2H2, 

Jalap extract, 2H2-3. 

Japanese cemcnl,, 1)1), 

Japanned leather, :)7ii-7. 

Jewellers’ cement, do. 

Joltrain’s copying process, 177-8, 

Juniper o.stract, 283. 

Jute, bleaching, 33-1. 

K a srr:x TMNOf.A.ss, 355. 

Kiisehdm cement, 7 l, 

Keene’s marble cement, 03. 

Keller's cement, OS. 

Kelp, 317-9. 

Keiosene lamps cement, 90 
J\ld gloves, cleansing, 122-3. 

-dyeing, 2!Iii—7. 

Koch’s experiments on disinfectants, 195-G. 
honmroniy'H cnnylng process, 191. 
Kymdzing wood, 457-8. 

1 (Aui:r, (JiATUVrs, 99-1. 

Luhuraun y eeiueniK, 91, 
laic, blenching, 37. 

Iiiice, cleaning, l II). 

Luetueiu’luili extract, 283. 
hakes, 398, 

Lunin dresses, cleaning, L4H. 

Lnmphlui k, 41)9-1. 

Lump cements, on. 

Lapis icsists, calico-printing, 20H-9, 

Lapland glue, H2. 

Laumlty blue, 4t)9. 

Lavender dyeing calico, 219. 

•-lozunges, 174, 

Lead cements, 91-2. 

— - chloride us a dislitruclnul, 201. 

-MUlpliate, 417. 

Leather, IJfllMH. 1 
-bran drench, 373. 

— - call-kid, 399 -7. 

— cement)., 92 -3. 
chamois, 897. 

— - cleansing, 121-5. 

— - cuiTying, 307-9. 

■- depilatories, 309-71. 

— - dyeing, 237-41. 

— - enamelled, 87(1-7. 

— -- glove kid, 371-8. 

-Imitation, 373, 

--Japanned, 370-7, 

-Morocco, 373-0. 

— —•* patent, 370-7. 

-preserving, 451. 

-Kuaslu, 377-8. 
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Leather to metal cement, 92. 

-to pasteboard cement, 92-3. 

Leeches, pieucrvmg, *151-2. 

Lemon candy, 159. 

-drops, iti7-S. 

-essence, 272, 274. 

-ice cream, 171. 

■ -juice, jii eserviiig, 452. 

-peel comfits, 193. 

-essence, 27*1. 

-pmwhngs, 159. 

— water Ice, 171. 

Lcnhei’s cement, 74. 

Lonulr’s copying process, 188 . 

Letterpress, copying, 175-95. 

Lettuce extract, 283. 

Liglitloot’s combined indigo ami madder effects, 
calico-printing, 209. 

Lilac dyeing calico, 210. 

-paper, 219. 

-inks, 

Lmio acetate mordunl, 221. 

-as a disinfectant, 197,199. 

-cnrboluto as a disinicctunt, 201. 

-ehtoikle as u disinfectant, 197, 198, 199. 

201, 203. 

-(or paper, 389. 

-g Lyocroborato as n dlslnlectant, 202-3. 

-paint, 135. 

-btalm, removing, 13G-7. 

Linen bleaching, 31. 

-studs, presLMviug, 450. 

TJp glue. 83-1. 

Liqueur cream ice, 171. 

-flavoured comfits, 103. 

-rings, 137. 

-water ice, l7l. 

Liquid glue, 82-3, 

-slating, 257-8. 

Liquorice lozcn goa, 17s. 

Ltthogruphio paper, 393. 

Litmus paper, 394, 

Lobelia ex li act, 283. 

Logwood extract, 283. 

-ink, 320-3* 

Lovuga essence, 274. 

Low wine, 13. 

Lozenges, 17 3-5. 

Lubricant btalns, removing, 133, 137. 

Lmninous bodies, 378-82. 

-paints, 380-2. 

-paper, 393. 

JiUtCH, 02-111. 

Lye stains, removing, 13G-7. 

Mams Ciioooi, ate, ICO. 

Madder colours, calico-printing, 211-2. 

•-extinct, 283. 

-— lake, 115. 

Magenta dyeing silk, 251. 

Mugnc’a copying pruocss, 181-2. 

Magnesia, 3K2, 

-cement, 107-8. 

-lozenges, 174. 

Magnesium acetate us a disinfectant, 203. 

-— hydrate us a disinfectant, 203. 

-sulphate ns u disinfectant, 197. 

Mahogany cement, 03. 

-staining wood, 202 - 1 . 


Mulssiut’s cfmcnt, C8. 

Making chocolate, l(ii). 

Male lorn extinct, 233. 

Malt extiuct, 283-5. 

Malting, 11 . 

Munganale bine, 402. 

Manganese benzoate, 430. 

-binoxide as u Uisiuleetaut, 201. 

-borate, 430. 

-bronze style, calico-printing, 212 . 

--green, 412. 

-oxide, 430. 

Marble cements, 93. 

-demising, 125 . 

Marine glue, 93-5. 

Marking-ink, 339—Jl, 

-stains, removing, 13G. 

Marmalade, 440. 

Maroon dyeing silk, 251. 

*-Wool, 208-9, 

Marshmallow lozenges, 17 L 
Masons’ cement, 95. 

Massicot, 416-fi. 

Mai isinglass, 358. 

Matches, 382-7. 

-compositions, 380-7. 

-manufacture, 332-3. 

-safety, 333-5. 

-silent, 387. 

-Vestas, 385. 

-- vesuviuius, 385-G, 

Mat*, cleansing, 130,149-50. 

Aleut, caiholized paper for whipping, 199 . 

-extract, 235-0. 

-ptosening, 410-9. 

Mechanical methods of copying, 101-2. 
Meerschaum cement, !> 5 . 

Mehlliuusun on dislnlcctanta, 201. 

Melon essence, 272 . 

Moicuuul ointment alums, removing, 133. 
Mercuric chloride as a disinkotant, 19G, 197, 
199. 

Metal to glass, &c., cements, 95-6. 

Metallic salts as disinfectants, 204. 

-surfaces, ink lor, 311. 

Metals, colouring, 2U-7. 

Alezoreon extract, 236. 

Michaud's copying process, 186-7. 

Micrococci, dostmying, 195-200. 

Microscopical cements, 96-7. 

Mildew stains, removing, 137. 

Milk cement, 97. 

-presci viug, 449-50, 

-stains, mnovlng, 137. 

MUlefmlt ice-cream, 171. 

-water ice, 171. 

Minerals, luminous, 379. 

Minium, 415-G. 

Mirrors, cleansing, 125. 

Miscellaneous inks, 3U-3. 

Mitis green, 412. 

Mohr's cement, 92. 

Molasses alcohol, u. 

Mordants, 221. 

Moicens, cleaning, 140. 

Morocco leather, 373-G. 

-dyeing, 375-11 

-reatoung, 370. 

Morphia acetate as a disinfectant, 197, 
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Morphine, 21-2. 

Mot»« alcohol, 11. 

Mosses, dyeing, 231-2. 

Mouse dyeing hats, 2 j3. 

Mtniiiiain given, 112 . 

Month glue, 83-1, 

Multiplying written and printed matteis, 175- 
95. 

Mmlntic uclil ii8 a dlnin (octant, 106, 198. 
Miiflln, clmuliiKi bW* 

MieMurd-oil 08 a disiuf octant, 106. 

Myrrh extract, jy(j. 


Nankeen Otkinu Pape is, 210. 

N.iph H-ycllow, 126. 

Namnic extract, 280. 

Nurcutlno, 22 . 

Naturalist:/ cement, 97. 

Nectarine oM,seuce, 272. 

Negatives funu oil paintings, 18 * 1 - 0 , 
Nelttui/s gelatine, 307. 

Neuboi 'w turl mould dresHing, 202. 
Nicotine, 22-3. 

Niepce's copying procoHH, 1H3-1. 

Nitrate alumina mordant, 221. 

-fioturfh «H a illHliilc'r’tunt, 107. 

—— bUvci as u (iihlnlcctiLiii, 107. 

Nitia lozenges, 171. 

Nitric acid un a disinfectant, 1110, 

-filler as a diHinfccluiil, 107. 

—— oxide a« u disinfectant, 100 . 

Nitrous acid uh il diHiiileeluul, 108. 

Nogafc, 105. 

Nonpareil bitters, 20 . 

-con lilts, 1 00 . 

Noyau cream Uni, 171. 

Nuisance, preventing, nt giuu-wurUa, 3(17-0. 

•— --gllL-WOlltH, 320 -2. 

Nuth's copying pioresH, 185. 

Nutmeg ejjMMice, 27-1. 

-lu/t'iigeH, 17*1. 

Niix vomica extract, 2H0, 


Oak Staining Wnnn, 2(Vl. 

Obliterated Ink, 313, 302. 

Oil an a disinfectant, 100. 

-puiutingM, negatives from, 16 - 1 - 6 . 

-— press wuHte, albumen I nun, u. 

-h tains, removing. i3-i-t». 

Oilcloth, cleansing, 125. 

Oiled paper, 003. 

Oils and tats, bleaching 31-G. 

-boiling, -1211-30, 

-drying, ‘120-30. 

-for nari'iitge painting, -i-i0. 

-painting, i27-s>, 

Olivo dyeing cotton, 227. 

-pupei, 210. 

--—- wool, 2111), 

O'Neil's experiments on disinfectants, 11)8-9. 
Opium extract, 2 H 0 . 

OptlClftiiH* cement, 07, 

Orange llaskelw, 100 . 

-bitti'l'H, 29-39. 

-cumlltH, 193. 

-■ dyeing calico, 270. 

--- eoLtoil, 227—H. 

-paper, 2 tu-nu, 


Oiangc dyeing wool, 2(10. 

-«*,senc*i*, 2 7 2 , 2 / 1 . 

• - llnwer iliups, 1 UH. 

-icc-creuin, 17J-2, 

-ll)l\H, 383. 

■ peel essence, 27 l. 

• -pra\vlllig!-i, Ifej. 

-l eserve, oidieo-prlntlng, 2 () 9 - 

--\\liter ire, I 72. 

Orgeat ill njis, j os. 

— ue-ereani, 109. 

Orpimeni, ■P_*o. 

Owiue add a> a ilfslrifecbiul, iflu, 
Oudale potassium, l I2-.J, 
Oxychloride i »1 zinc, eemcnl, 107. 

(lyntcis, preserving, 1 u. 

Pack ini.-i* \rnu, 893-1. 

Padding style, calleo-pUntlug, 212 
Palm, .127 30. 

-applying, -i.'ii. 

-— inii-dies, -132-,i. 

-demising, 120. 

— cause ol cr irking, 130. 

• -n-inelll. 131. 

—- - eleiviiiing, 1 lit*—U- 
-i cult*, 132. 

— coppei, 186. 

— - -- dlH'rdniviliio), -132 -I, 

disliklei-tlug, 292. 

— - dilera, (211 30. 

-dlying, •121 - 2 . 

-lining, 122 . 

- gold, 131., 

-('milling, 129 -2. 

— lion, (3li. 

-lime, 130. 

• -llllseelliiili'inin, -131-0. 

- nil sing, (39 id. 

-• oils J'ur, 11 : 7 — 11 . 

• -priming coat-, cti. 

- - • lemuvliig inuoll, 133. 

.-sf((filled, -Clti 0 . 

— htalmi un glano, 122. 

- . removing, 133, 137. 

■-steatite, 130. 

etorlng, 131. 

-MirJ/nre for, (38. 

-tnumpiuvnt, 130. 

-tungsten, -l;io. 

— veil If lea, (27 9 . 
wntei-col mils, ■(33. 

window, 130. 

/Inc, 1311. 

Painting, I2it 12 . 

cmrJnge'*, (39 - lJ. 
ingredients, 130 8 . 
meohui lug, -13H. 

— - - wood a urh, •! 11 3, 

1’iilnMiig‘i, rleiinslni'., 126 - 9 , 

- - lining, 120. 

— restoring, 12‘/, 

~~ mapping, 120. 

I'aiuln, llrejUtinl, 291 II. 

luminous, 389- 2. 

’hi m,v dyeing i.llU, 201 . 

'ajifi, 3H 7-!)<;. 

— -• unirnin>n 1 1 nil drawing, 391- 2 . 

--1 (lotting, 392. 




